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EDITORIAL. 


A   Year's    Progress. 

In  accordance  with  our  usual  custom 
at  the  commencement  of  each  year  we 
take  the  opportunity  of  reviewing  pro- 
gress. Some  of  the  most  important 
developments  of  the  year  were  dealt 
with  in  the  Report  of  Progress  during 
the  Vacation,  submitted  at  the  open- 
ing meeting  of  the  Illuminating  Engi- 
neering Society  on  Nov.  17th  and 
published  in  our  last  number.  Other 
items  were  summarized  in  the  Annual 
Report  of  the  C'ouncil  presented  at  the 
General  Meeting  last  May.  It  is  one 
of  the  signs  of  the  rapidity  with  which 
events  move  that  it  should  be  necessary 
thus  to  summarize  progress  at  frequent 
intervals  ;  we  may,  however,  he  excused 
from  dwelling  on  the  events  recorded 
in  these  two  reports,  to  which  readers 
are  referred  for  fuller  details. 

The   Illuminating   Engineering 
Society. 

ThellluminatingEngineering  Society 
has  just  entered  upon  its  third  session. 


Its  membership  has  now  increased  to 
over  300,  and  it  has  received  the  sup- 
port of  many  well-known  authorities 
during  the  past  year.  Meetings  have 
been  held  at  which  the  subjects  of 
school  and  library  liohting,  the  reflec- 
tion from  walls  and  ceilings,  motor  car 
headlights,  and  railway  lighting  have 
been  discussed  and  the  support  of 
kindred  societies  and  associations  inter- 
ested in  these  subjects  has  been  sought 
and  obtained.  The  support  received 
from  our  corresponding  members  from 
their  respective  countries  formed  a 
valuable  element  in  the  discussion  of 
the  papers  read. 

International  Congresses  during 
THE  Year. 
The  activity  of  the  Society  outside 
its  own  meetings  has  been  equally  im- 
portant. As  e.xplained  in  our  last 
number  its  influence  was  exerted  at  the 
meetings  of  the  International  Electrical 
Congress  and  the  International  Electro- 
technical  Commission  in  Turin  with  the 
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exceedingly  important  result  that  tlie 
Congress  sanctioned  the  formation  of  an 
International  Commission  to  deal  with 
illumination  ;  in  addition  to  this  the 
International  Illectrotechnical  Cora- 
mission  decided  that  in  treating  illu- 
mination the  co-operation  of  the  Illu- 
minating Engineering  Societies  in 
their  respective  countries  should  be 
secured.  It  need  only  be  said  now  that 
they  present  the  Illuminating  Engineer- 
ing Societies  in  this  country  and  in  the 
United  States  with  an  excellent  oppor- 
tunity of  co-operating  with  the  other 
existing  photometric  commissions  and 
putting  the  subject  of  illumination  on 
a  better  international  footing. 

It  will  be  recalled  that  the  Society 
participated  in  the  International 
Hygienic  Exhibition  at  Dresden, 
the  Annual  Congress  of  the  Royal 
Sanitary  Institute,  and  other  impor- 
tant gatherings.  During  the  year 
there  have  been  several  other  con- 
gresses dealing  with  illumination, 
including  the  International  Photo- 
metric Commission  at  Zurich,  and  the 
Fifth  Annual  Convention  of  the  Illu- 
minating Engineering  Society  in  the 
United  States. 

Number  of  Articles  and  Papers  on 
Illumination  still  Increasing. 

At  the  beginning  of  each  year  we 
have  had  to  call  attention  to  the 
rapidly  increasing  number  of  contribu- 
tions on  illumination  both  before 
technical  and  scientific  societies,  and 
among  such  societies  and  institutions 
we  note  this  year : — 

The  Institution  of  Civil  Engineers, 
Institution  of  Gas  Engineers,  Royal 
Sanitary  Institute,  Institute  of  Sani- 
tary Engineers,  Optical  Society,  Royal 
Photographic  Society,  Exhibition  of 
Applied  Chemistry,  Electrical  Con- 
tractors' Association,  &c. 

The  number  of  interesting  contribu- 
tions on  lighting  matters  in  the  press 
has  also  been  greater  than  in  any 
previous  year  and, — what  is  specially 
gratifying  to  see — the  standpoint  of 
the  Illuminating  Engineering  Society 
is  being  very  generally  adopted. 


Factory  I^ighting  and  the  Hygienic 
Aspects  of  Illumination. 

This  is  a  matter  on  which  we  have 
already  commented  in  previous 
numbers.  Little  need  now  be  done 
except  to  recapitulate  some  of  the 
most  important  events  of  the  past 
year. 

The  Annual  Report  of  H.M.  Chief 
Inspector  of  P'actories  contained  evi- 
dence of  a  sympathetic  consideration 
of  the  claims  of  good  illumination. 

The  Report  of  the  Departmental 
Committee  on  Accidents  in  Factories 
and  Workshops  took  a  similar  view, 
and  also  urged  the  need  for  some 
general  statutory  requirement  of  good 
lighting ;  the  desirability  was  also 
pointed  out  of  taking  steps  to  estab- 
lish some  more  definite  standard  of  the 
amount  of  illumination  required.  This 
report  contained  striking  evidence  of 
the  bad  results  of  imperfect  illumina- 
tion in  textile  works,  boiler  houses, 
goods  yards,  &c. 

Meantime  a  movement  in  favour  of 
improved  illumination  has  led  to  the 
formation  of  The  National  Association 
for  the  Conservation  of  Vision  in  the 
United  States,  which  will  no  doubt 
serve  to  supplement  the  work  of  the 
Illuminating  Engineering  Societies  in 
America  and  in  this  country. 

What,  however,  is  perhaps  the 
greatest  step  taken  during  the  year, 
is  the  establishment  of  a  Committee 
on  the  Hygienic  Aspects  of  Illumina- 
tion by  the  French  Government  —a 
precedent  which,  it  is  hoped,  will  be 
followed  shortly  by  other  countries. 

Street -lighting. 

The  question  of  street-lighting  has 
again  been  well  to  the  front  in  this 
country.  We  see  a  growing  recogni- 
tion of  the  necessity  of  raising  the 
standard  of  illumination  in  many  poorly 
lighted  thoroughfares. 

An  interesting  incident  has  been  the 
co-operation  of  the  gas  and  electric 
lighting  companies  in  the  Borough  of 
Holborn,  and  the  acceptance  of  a  joint 
specification  providing  for  some  streets 
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to  be  lighted  by  gas  and  others  by 
electricity. 

We  find  also  that  an  arrangement, 
not  unlike  that  entered  into  at 
Holborn,  has  been  adopted  in  lighting 
the  important  thoroughfares  in  the 
City  of  London,  where  a  combined 
scheme  of  gas  and  electric  lighting  has 
also  been  agreed  upon. 

The  other  important  event  of  the 
year  has  been  the  formation  of  the 
Joint  Committee,  attended  by  repre- 
sentatives of  the  Institutions  of  Gas 
and  Electrical  Engineers,  the  Illumi- 
aating  Engineering  Society,  and  the 
Association  of  Municipal  and  County 
Engineers,  to  consider  the  drafting  of 
a  standard  specification  on  street- 
lighting.  This  Committee  is  still 
meeting,  and  its  final  report  will  be 
awaited  with  much  interest. 

Education  in   Illuminating 
Engineering. 

During  the  year  the  London  County 
Council  Education  Department  has  had 
this  matter  under  their  consideration, 
and  special  courses  were  arranged  at  the 
Eegent  Street  Polytechnic  and  Batter- 
sea  Polytechnic.  These  courses  are, 
we  believe,  quite  unique  in  one  respect, 
namely,  that  the  various  subjects  are 
to  be  dealt  with  by  experts  in  their 
respective  departments.  The  first  six 
lectures  have  already  taken  place,  and 
the  remaining  six  will  be  delivered 
early  in  the  new  year. 

A  course  of  lectures  on  illumination 
has  also  been  arranged  at  the  North- 
ampton Institute,  and  we  now  learn 
that  a  more  advanced  series  of  lectures 
is  also  to  take  place  at  University 
College,  where  so  much  admirable 
work  on  photometry  has  been  carried 
out  under  the  supervision  of  Dr. 
Fleming.  We  trust  that  it  will  only 
be  a  question  of  time  for  such  courses 
to  become  an  integral  part  of  the 
courses  of  instruction  for  engineering 
and  architectural  students  at  the 
various  educational  centres  in  this 
country.  Thanks  are  due  to  the 
governing  bodies  of  these  Institutions 


for  granting  the  necessary  facilities  for 
these  courses  to  be  held. 

Scientific  Methods  in  Practical 
Work. 

As  regards  actual  novelties  in  lamps 
there  have  not  been  many  very 
striking  developments  to  record.  In 
gas  lighting,  perhaps  the  most  impor- 
tant step  has  been  the  introduction  of 
several  types  of  high  candle-power  low 
pressure  lamps  which  are  stated  to 
produce,  on  an  ordinary  low  pressure 
gas  supply,  an  efficiency  which  could 
barely  have  been  attained  by  high 
pressure  a  few  years  ago.  In  electric 
lighting  we  have  seen  the  introduction 
of  the  drawn  wire  tungsten  lamp ;  it 
is  even  more  satisfactory  to  see  that 
the  British  Thomson  Houston  Com- 
pany has  established  an  illuminating 
engineering  department,  and  is  endea- 
vouring to  educate  the  public  in  the 
best  methods  of  rising  these  lamps. 
There  has  been  a  notable  reduction  in 
the  price  of  metallic  filament  lamps, 
and  several  new  forms  of  enclosed 
flame  arc  lamps  have  also  made  their 
appearance.  Dr.  Ives  has  described 
experiments  which  may  have  impor- 
tant consequences  in  the  production  of 
artificial  daylight,  and  the  application 
of  fluorescent  materials  to  improve  the 
colour  of  the  mercury  vapour  lamp 
may  be  noted. 

But  the  most  gratifying  feature  of 
practical  progress  during  the  past  year 
has  been  the  steady  introduction  of 
more  scientific  methods  of  educating 
the  public  in  lighting  matters.  A 
notable  instance  of  improvement  in 
this  direction  is  furnished  by  the 
advance  in  much  of  the  literature 
issued  to  the  public.  We  may  here 
mention  the  well  got  up  publication 
of  Holophane  Ltd.,  in  which  much 
practical  information  is  given  on  the 
best  methods  of  using  Holophane  globes 
and  reflectors  to  obtain  themostefficient 
results  with  the  different  illuminants 
available.  The  photography  of  arti- 
ficially lighted  interiors  is  developing 
into  a  fine  art,  and  vastly  improved 
results  can  now  be  secured  compared 
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with  those  commonly  presented  only 
two  or  three  years  ago. 

To  sum  up,  therefore,  the  signs  of 
progress  during  tlie  preceding  year 
have  been  distinctly  encouraging. 
The  outlook  for  the  next  is  equally 
bright,  and  we  hope  that  by  the 
beginning  of  1913  there  will  again  be 
solid  progress  to  report.  We  take  this 
oiiportunity  of  thanking  our  many 
supporters  in  different  parts  of  the 
world  who  have  given  to  the  move- 
ment and  to  this  journal  their  constant 
aid  during  the  past  year.  We  trust 
that  this  encouragement  will  be  main- 
tained in  the  future. 

Railway    Lighting. 

On  pages  25-32  readers  will  find 
Mr.  Harrison's  interesting  paper  on 
Kailway  Station  and  Goods  Yard  Illu- 
mination, read  at  the  last  meeting  of 
the  Illuminating  Engineering  Society, 
and  following  this  some  data  presented 
at  the  meeting  by  Mr.  Dow,  giving  the 
results  of  some  tests  on  the  under- 
ground railways. 

The  discussion  was  also  very  useful, 
a  number  of  engineers  connected  with 
tie  leading  railways  taking  part. 

There  can  be  no  doubt  but  that  the 
question  of  station  lighting  is  con- 
sidered in  a  much  more  scientific 
manner  now  than  it  used  to  be. 
Already  we  see  a  general  rise  in  the 
degree  of  illuminafion  on  main  plat- 
forms and  a  tendency  to  make  the 
utmost  use  of  convenient  illuminated 
signs,  both  for  the  direction  of  pas- 
sengers and  as  advertisements.  In  the 
same  way  it  is  most  gratifying  to 
notice  that  in  the  most  modern  methods 
of  lighting,  particularly  on  some  of 
the  tube  railways,  special  attention  is 
being  paid  to  the  elimination  of  glare. 
When  this  subject  was  discussed  at  a 
meeting  of  the  lUuminatiug  Engineer- 
ing Society  less  than  two  years  ago, 
the  importance  of  this  point  was 
brought  prominently  forward,  and 
there  were  many  engineers  who,  per- 
haps, realized  for  the  first  time  how 
destructive  of  true  efficiency  the  effects 
of    glare    may    be.       We    have    now 


abundant  evidence  that  this  view  is 
much  more  generally  appreciated,  and 
we  continually  see  new  signs  of  pro- 
gress in  this  respect. 

One  of  the  most  important  sugges- 
tions in  Mr.  Harrison's  paper,  to 
which  much  of  the  discussion  was 
devoted,  related  to  the  possibility  of 
establishing  a  minimum  illumination 
on  railway  platforms.  Naturally  in 
framing  any  standard  of  this  kind,  one 
must  bear  in  mind  the  requirem.ents  of 
difi'erent  classes  of  platforms.  It  will 
be  observed,  however,  that  the  inde- 
pendent tests  presented  by  Mr.  Dow 
served  to  show  that  the  minimum 
value  suggested  by  Mr.  Harrison, 
namely,  0'25  foot-candles,  was  one 
with  which  many  railways  had  already 
complied,  and  which  would  probably 
not  be  considered  unreasonable  for 
important  stations. 

In  conclusion  we  should  like  to  lay 
stress  on  one  point  very  ably  brought 
out  by  Mr.  Koger  T.  Smith  in  the 
course  of  his  remarks  at  the  meeting, 
namely,  the  fact  that  it  is  impossible 
to  lay  down  any  general  rule  in  favour 
of  one  illuminant.  There  are  often 
local  circumstances,  quite  apart  from 
the  merits  of  gas  and  electricity  as 
lighting  agents,  which  settle  the  selec- 
tion of  one  or  the  other.  The  impor- 
tant thing  to  determine,  therefore,  is 
the  amount  of  illumination  required 
irrespective  of  the  illuminant  employed 
to  obtain  it.  If  the  Illuminating 
Engineering  Society  could  be  instru- 
mental in  determining  a  certain 
minimum  illumination,  it  is  jirobable 
that  the  illuminant,  whether  gas,  oil, 
acetylene,  or  electricity,  &c.,  could, 
with  proper  care,  be  arranged  to 
comply  with  their  recommendations  in 
this  respect.  We  feel  sure  that  this 
paper  and  discussion  was  most  inte- 
resting and  valuable  to  engineers  of 
railway  companies,  and  that  the  Illumi- 
nating Engineering  Society  will  always 
be  glad  to  co-operate  with  them  in 
dealing  with  these  problems  in  the 
future.  Leon  GIaster. 
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Review  of  Contents  of  this  Issue. 


The  Technical  Section  opens  with  an 
article  by  Clayton  H.  Sifarp  and 
Preston  S.  Millar,  in  which  tliey 
(lescriljc  a  new  small  model  of  their 
UniYersal  Portable  Photometer.  The 
authors  point  out  that  it  is  an  impor- 
tant principle,  to  be  recognized  in  con- 
nexion with  portable  instruments,  that 
although  observational  errors  up  to, 
say,  3  or  4  per  cent,  may  be  permissible, 
there  should  be  no  inherent  errors  due 
to  the  construction  of  the  instrument ; 
and  hence  in  designing  this  small 
model  care  has  been  taken  to  incor- 
porate the  essential  features  of  the 
former  model,  so  that  there  is  only  a 
loss  of  accuracy  as  far  as  the  reading  is 
concerned.  A  diagram  is  given  show- 
ing the  arrangement  and  principle  of 
the  photometer,  and  a  .special  device 
for  adjusting  the  current  in  the  standard 
lamp  is  described.  This  consists  in 
measuring  the  resistance  of  the  lamp 
which  forms  one  arm  of  a  Wheat- 
stone  bridge.  An  adjustable  resistance 
is  obtained  by  means  of  a  slide  wire, 
and  a  telephone  receiver  is  used  to 
indicate  Mhen  the  bridge  is  balanced. 
The  adjustment  can  thus  be  made 
within  one  milliampere.  The  article 
concludes  with  a  description  of  the 
procedure  in  calibrating  the  instru- 
ment and  in  carrying  out  the  measure- 
ments of  candle-power  or  illumination. 
Following  this  on  p.  12  is  an  article 
by  J.  S.  Dow  and  V.  H.  Mackinney 
describing  .some  New  Apparatus  for 
the  Measurement  of  Light  and  Illu- 
mination. They  deal  first  with  the 
new  model  of  the  Holophane  Lumeter, 
and  point  out  the  advantages  resulting 
from  the  changes  in  the  design  of  this 
apparatus,  which  is  now  much  more 
compact,  has  a  single  scale,  and  is 
provided  viith  dark  glasses  which 
largely  increase  the  range,  so  that  it  is 
possible  to  read  up  to  2,000  foot- 
candles.  Among  the  accessory  appa- 
ratus described  by  the  authors  is  the 
special  screen  which  can  be  attached 
to  the  front  of  the  instrument  so  as  to 


make  the  colour  of  daylight  similar 
to  that  of  the  tungsten  lamp  inside, 
and  thus  facilitate  daylight  measure- 
ment. Another  device  has  been  intro- 
duced for  measuring  the  daylight 
illumination  in  a  room  compared  with 
the  brightness  of  the  sky,  in  the  manner 
described  by  Mr.  P.  J.  Waldram,  thus 
obtaining  in  a  very  simple  manner 
a  measure  of  the  access  of  daylight 
to  the  room.  The  article  concludes 
with  a  description  of  a  new  arrange- 
ment for  obtaining  polar  curves  of 
light  distribution.  A  diagram  of  this 
apparatus  is  given,  and  its  advantages 
are  summarized. 

Prof.  Silvanus  P.  Thompson  con- 
tributes a  Note  on  the  Measurement 
of  Solid-Angles  (p.  15),  in  which  he 
show.s  the  relation  between  the  "'sterean" 
and  the  "  square-degree,"  and  refers 
to  the  use  of  the  latter  unit  in  an  article 
by  Prof.  Weber  in  the  last  issue. 

A  note  dealing  with  the  new  Lighting 
in  the  City  of  London  appears  on  p.  16. 
He  draws  attention  to  the  scheme  of 
combined  gas  and  electric  lighting,  by 
which  certain  of  the  streets  are  allotted 
to  gas,  whilst  others  are  lighted  electric- 
ally. A  feature  in  many  of  the  streets 
is  the  central  suspension  of  the  light 
sources.  It  is  noteworthy  that  while 
£6,000  a  year  will  be  saved  by  the  new 
scheme,  the  illumination  of  the  streets 
will  be  quite  up  to  the  former  standard. 
On  p.  18  will  be  found  some 
announcements  with  regard  to  the 
courses  of  Lectures  on  Illuminating 
Engineering  at  Regent  Street,  Batter- 
sea,  and  Northampton  Polytechnics. 
Some  details  are  also  given  of  the 
Sfjecial  advanced  course  at  Uni- 
versity College,  London,  which  will 
be  delivered  by  Prof.  W.  C.  Clinton, 
more  particularly  for  those  who  have 
already  some  acquaintance  with  light- 
ing problems,  but  are  desirous  of 
extending  their  theoretical  knowledge. 

An  account  of  a  recent  meeting  of 
the  Electrical  Contractors'  Association, 
at  which  Mr.  Justus  Eck  read  a  paper 
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on  Indirect  Lighting  by  Arc  Lamps, 

appears  on  p.  18.  The  i^aper  was 
illustrated  by  excellent  lantern  slides 
showing  tlie  various  applications  of  arc 
lamps,  and  the  author  laid  stress  on 
the  value  of  tlie  indirect  system  in 
producing  soft  sliadow  and  eliminating 
glare. 

The  Electric  Lighting  of  Railway 
Trains  by  the  Brake  Vehicle  Method 
is  described  by  Me.  Roger  T.  Smith  on 
p.  20.  The  autlior,  in  introducing  the 
subject,  mentions  .some  of  the  principal 
requirements  of  an  efficient  train- 
lighting  system,  discusses  the  methods 
of  charging  and  regidating  the  batteries 
which  are  in  c(nn:on  n.se,  and  then 
describes  the  ""  brake-vehicle  '"  method. 
The  name  is  derived  from  tlie  fact  that 
only  tlie  brake  vehicle  in  each  train, 
or  section  of  a  train,  is  fitted  with 
generator  and  battery,  the  remaining 
coaches  bemg  only  \Airecl  and  pro- 
vided with  electrical  couplings.  Con- 
siderable economy  is  thus  effected,  and 
tlie  author  concludes  by  working  out 
an  actual  examjile  incUcatmg  how  this 
saving  can  be  secured. 

A  note  on  the  reflection  from 
coloured  \\all-papers,  with  some  inter- 
esting figures  showing  percentage  of 
light  absorbed,  follows  this  article 
(p.  22). 

The  section  of  the  magazine  devoted 
to  the  Trcmsactions  of  the  Illuminating 
Engineering  Society  (p.  23)  ojiens  Mith 
an  account  of  the  meeting  held  on 
Dec.  19th,  at  which  Mr.  Haydn  T. 
H.\RETSOX  read  a  paper  on  Some 
Aspects  of  Railway  Station  and  Goods 
Yard  Illumination,  followed  by  a  hst 
of  the  new  members  of  the  Society. 
(Mr.  Harrison's  paper  will  be  found 
in  extenso  on  pp.  25-32.)  After 
dealing  with  some  of  the  general  con- 
siderations to  be  observed  in  this  class 
of  lighting,  the  author  refers  to  the 
work  of  Mr.  Roger  Smith,  and  mentions 
a  rough  standard  of  illumination  for 
railway  platforms  suggested  by  him. 
The  position  and  candle-power  of 
lamps  so  as  to  produce  a  given  plat- 
form illumination  is  next  discussed, 
and  several  useful  tables  are  given, 
inchiding  a  comparison  of  results  ob- 
tained with  different  illuminants  which 
the  author  had  prepared  from  actual 


measured  data.  A  furtlie  fable  show- 
ing the  minimum  illumination  found 
in  sixteen  stations  of  very  varying 
character  and  methods  of  lighting  is 
of  considerable  interest.  For  lighting 
goods  .sheds  the  author  suggests  that  the 
most  economical  system  would  be  one 
in  which  the  illumination  could  be 
varied  in  any  particular  part  of  the 
shed.  The  illummation  of  booking 
halls  and  offices  is  briefly  touched 
upon,  and  in  conclusion  it  is  suggested 
that  a  fau'ly  high  minimum  illumina- 
tion might  be  provided,  even  at  small 
wayside  stations,  if  provision  were 
made  for  the  reduction  of  the  light 
wlien  no  trains  were  in  the  station. 

At  the  beginning  of  the  discussion 
which  followed  Mb.  J.  S.  Dow  de- 
scribed some  measurements  of  ilhi- 
mination  which  he  had  made  on  several 
of  the  tube  railways  in  London,  an 
account  of  which  appears  on  p.  33. 
Tlie  figures  given  serve  to  show 
the  variations  in  lighting  conditions 
in  the  different  tubes,  and  when 
a  station  lighted  according  to  the  most 
up-to-date  principles  is  compared  with 
one  in  which  the  system  of  fifteen  years 
ago  still  remains,  the  great  progress 
which  has  been  made  both  in  increased 
intensity  and  increased  efficiency  of 
illumination  is  clearly  demonstrated. 
Diagrams  are  given  showing  the  results 
in  the  form  of  illumination  curves,  and 
some  strikmg  examples  of  the  latest 
methods  of  lighting  employed,  such 
as  the  setting  of  lamps  m  recesses 
in  the  ceiling  or  the  arrangement  of 
screens  in  front  of  the  lamps  over 
staircases,  are  mentioned  and  illus- 
trated. In  conclusion,  thanks  are 
expressed  to  the  various  railway  engi- 
neers for  so  kindly  granting  permission 
for  the  taking  of  measurements  and 
photographs. 

Following  the  official  notice  of  forth- 
coming meetings  of  the  Illuminating 
Engineering  Society,  will  be  found 
(p.  43)  a  brief  reference  to  the  unveil- 
ing of  a  statue  to  Sir  George  Livcsey 
which  took  place  recently  at  the  works 
of  the  South  Metropolitan  Gas  Com- 
pany. 

The  number  concludes  with  the  usual 
Trade  Notes  and  the  Review  of  the 
Technical  Press. 
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I'he  Editor  while  not  soliciting  contributions,  is  ivilling  to  consider  the  publication 
of  original  articles  submitted  to  him,  or  letters  intended  for  inclusion  in  the 
correspondence  columns  of  '  The  Illuminating  Engineer.' 

The  Editor  dots   not  necessarily  identify   himself  with  the  opinions  expressed 
by  hi^  contributors. 

A  Universal   Photometer  of  Small  Dimensions. 

By  Clayton  H.  Sharp  and  Preston  S.  Millar. 


In  The  Electrical  World  of  January  -2.5111, 
1908,  the  WTiters  described  an  instru- 
ment which  had  been  designed  for  the 
requirements  of  the  Electrical  Testing 
Laboratories,  for  a  universal  portable 
photometer.  Since  that  time  a  larger 
model,  embodying  the  essential  features 
of  the  first  model,  but  desigi.ed  more  par- 
ticularly for  laboratory  vsork,  has  been 
constructed.  In  the  use  of  these  instru- 
ments by  ourselves  and  otliers,  it  has 
been  found  that  the  larger  model  (39  in., 
or  100  cm.  long)  is  eminently  satis- 
factory for  highrgrade  laboratory  work, 
and  that  the  standard  model  (23  in., 
or  58  cm.  long)  is  suitable  also  for 
much  laboratory  work  in  which  a  bar 
photometer  had  previously  been  em- 
ployed. The  larger  model  may  be 
used  for  portable  work  if  desired, 
although,  being  designed  more  par- 
ticularly for  laboratory  work,  it  is 
rather  cumbersome  and  has  a  degree 
of  accuracy  which  is  higher  than  is 
necessary  in  most  portable  work.  The 
standard  model  has  been  employed  in 
portable  work  with  much  satisfaction, 
although  its  accuracy,  too,  is  somewhat 
higher  than  is  necessary  for  most  field 
measurements.  There  is,  however,  a 
class  of  field  work  in  which  the  accuracy 
requirements  are  less  rigorous  than 
those  which  the  standard  model  is 
designed  to  meet,  and  in  which  porta- 
bility and  convenience  of  operation  are 
important  desiderata.  To  facilitate 
such  work  a  new  model  of  the  instru- 
ment has  been  built,  in  which  the 
dimensions  have  been  very  materially 
reduced  without  any  sacrifice  in  the 
usefulness  of  the  instrument  for  this 


important  class  of  work.  Primarily, 
this  model  was  designed  for  the  pur- 
poses of  one  of  us  on  a  journey  through 
Europe  during  the  past  summer,  where 
it  «as  desired  to  obtain  some  photo- 
metric data  of  reasonable  accuracy, 
but  without  the  effort  and  difficulty 
which  are  required  in  the  operation  of 
the  ordinary  portable  photometric 
equipment.  M  the  same  time  the 
requirements  for  a  field  instrument  in 
general  illumination  work,  as  ascer- 
tained in  the  use  of  the  standard  model, 
were  consulted. 

It  must  be  recognized  that  in  a  port- 
able instrument  observational  errors  of 
2,  3,  or  4  per  cent  may  be  permissible, 
while  systematic  errors  averaging  2,  3, 
or  4  per  cent  above  or  below  the  true 
value  may  not  be  tolerated.  In  the 
first  case,  by  taking  a  number  of  read- 
ings, the  true  value  can  be  reached  ; 
in  the  second  case,  essentially  false 
results  are  obtained.  Therefore,  in 
anv  instrument  no  matter  how  great 
its'  portability,  there  must  be  involved 
no  errors  in  principle,  either  of  con- 
.struction  or  use. 

With  this  accuracy  requirement  fixed, 
the  smaller  model  of  photometer  incor- 
porates the  essential  features  of  the 
larger  model,  through  which  acci- 
dental errors  are  minimized  and  syste- 
matic errors  excluded. 

Description  of  Small  Model. 
The  length  has  been  reduced  to 
14,i  in.  (37  cm.),  and  the  cross-.section 
to"2.i  by  2Jin.  (63  by  63  cm.),  the 
linear  dimensions  having  therefore  been 
reduced    about    one-half,    so    that   the 
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Fig.  1. — Showing  relative  dimensions  of  original  model  and  new  smaller  model. 


Fig.  2.  -Small  model  of  photometer  showing  telephone  receiver  employed  in  regulation  of 
comparison  lamp. 


UNIVERSAL   PHOTOMETER   OF   SMALL   DIMENSIONS. 


volume  is  only  about  one-eighth  that 
of  the  first  model.  It  can  be  very 
conveniently  carried  in  a  travelling- 
bag,  or  even  in  a  capacious  overcoat 
pocket.  The  scale  has  been  reduced 
to  one-half  its  former  length.  In  the 
open  part  of  the  scale  the  accuracy  of 
reading  is  still  greater  than  the  accuracy 
of  setting,  so  that  no  loss  in  accuracy, 
as  compared  with  the  other  instrument, 
has  resulted.  In  tlie  closed  part  of  the 
scale  the  accuracy  of  reading  is  not  so 
great  as  the  accuracy  of  setting,  so 
that  here  a  sacrifice  has  had  to  be 
made.  The  mechanical  construction 
of  the  instrument  has  been  consideralily 
simplified  in  its  details.  The  elbow 
tube  carrying  the  illumination  tests 
plate  is  placed  on  the  back  of  the  box, 
in  line  with  tlie  eye-tube. 

The  troublesome  feature  in  all  small 
portable  photometers  has  been  the 
comparison  lamp.  If  an  electric  lamp 
is  used,  a  battery  is  required,  and  some 
instrument  for  measuring  the  current 
passing  through  the  lamp,  or  for 
adjusting  it  to  standard  value.  The 
alternative  for  the  use  of  an  electric 
lamp  is  the  use  of  a  small  oil  or  benzine 
flame.  This  makes  the  photometer 
independent  in  a  way,  but  involves 
otlier  troubles  which  are  so  serious  that 
in  nearly  all  cases  the  use  of  the  electric 
lamp  is  preferred. 

In  some  cases  the  use  of  a  measuring 
instrument  has  been  avoided  by  cali- 
brating the  photometer  with  a  lamp 
connected  directly  to  its  battery,  and 
then  relying  on  the  constancy  of  the 
battery  voltage  until  such  time  as 
recalibration  can  be  made.  This  me- 
thod of  procedure  appears  to  tlie 
writers  to  be  inadvisable,  being  both 
less  exact  and  more  troublesome  than 
the  method  where  the  constancy  of 
the  candle-power  of  a  seasoned  lamp 
is  depended  upon  when  operated  at 
the  measured  current.  To  get  results 
which  can  be  depended  ujion  without 
the  use  of  an  instrument  means  that 
a  photometric  calibration  against  some 
standard  must  be  made  at  very  fre- 
quent intervals.  Also,  as  is  well  known, 
the  voltage  of  a  storage  battery  will 
run  down  slowly,  even  wlien  it  is  not 
used  at  all.  This  fact  makes  the  use 
of    tlie    photometer    dependent    upon 


the  availabihty  of  a  laboratory  equipped 
with  suitable  measuring  instruments 
and  reference  standards,  where  frequent 
calibrations  can  be  made. 

On  the  other  hand,  the  constancy  of 
a  well-seasimeil  lamp  can  lie  depended 
upon  for  a  considerable  period  of  time, 
a  period  which  becomes  indefinite  when 
the  lamp  is  not  in  use.  It  has  been 
customary  in  tlie  use  of  the  larger 
model  of  photometer  to  employ  a 
precision  ammeter  for  the  purpose  of 
adjusting  the  current.  In  the  smaller 
model  it  seemed  desirable  to  find  an 
arrangement  which  would  be  lighter 
and  less  expensive  than  a  good  am- 
meter ;  whence  the  following  device, 
in  which  the  large  resistance-tempera- 
ture coefficient  of  the  tungsten  filament 
is  taken  advantage  of.  The  lamp  is 
connected  so  as  to  constitute  one  arm 
of  a  Wheatstone  bridge.  The  other 
arms  are  composed  of  small  coils  of 
manganin  wire.  Between  one  lamp  ter- 
minal and  one  coil  a  portion  of  this 
wire  is  extended  to  form  a  slide  wire, 
and  a  scale  is  arranged  to  indicate  the 
position  of  the  cursor  on  this  wire. 
The  coils  have  such  a  resistance  that 
when  tlie  lamp  is  receiving  its  proper 
current,  its  resistance  will  be  such 
that  the  balance-point  of  the  bridge 
will  come  within  the  range  of  the  cursor 
on  the  slide  wire.  Any  change  in 
the  current  flowing  through  the  lamp 
is  accompanied  by  a  corresponding 
change  in  its  resistance,  and  the  bridge 
is  thrown  out  of  balance.  As  a  con- 
venient means  of  detecting  the  point  of 
balance  of  the  bridge,  a  low-resistance 
telephone  receiver  is  used.  In  series 
with  the  receiver  is  an  interrupter  con- 
sisting of  a  wheel  into  tlie  periphery 
of  which,  pieces  of  insulating  material 
have  been  set  at  frequent  intervals. 
The  two  bridge  arms,  which  are  in 
parallel  with  the  lamp  and  its  corre- 
sponding arm,  have  approximately 
five  times  the  resistance  of  the  latter, 
so  that  the  amount  of  additional 
current  which  they  require  produces  no 
undue  drain  on  the  battery.  The  tele- 
phone receiver  is  provided  with  a  head 
band,  so  that  both  hands  are  left  free 
for  the  operation  of  rotating  the  contact 
wheel  and  adjusting  the  external  rheo- 
stat until  a  condition  of  silence  in  the 
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telephone  is  attained.  The  adjustment 
of  current  in  this  way  can  be  made 
within  about  one  milliampere,  which 
is  substantially  the  limit  of  accuracy 
of  reading  of  a  high-grade  instrument. 
Therefore  the  measurement  involves, 
in  the  sliape  of  apparatus  external  to 
the  photometer,  only  the  telej^hone 
receiver,  which  can  be  readily  carried 
in  the  pocket  if  desked. 

Tlie  optical  system  has  been  some- 
\\hat  changed.  In  place  of  the 
modified  Lummer-Brodhun  prism  as 
a  pliotometer  screen,  a  circular  mirror 
of  thin  glass,  silvered  on  the  back, 
with  a  small  round  hole  cut  in  the 
silvering  is  employed.  This  mirror  is 
placed  at  an  angle  of  45  degrees  to  the 
axis  of  the  box,  and  is  viewed  through 


ment  to  be  used  in  any  position  without 
disturbing  the  operation  of  the  screens. 

The  translucent  scale  calibrated  in 
accordance  with  the  inverse  square  law 
which  has  been  found  so  eminently 
satisfactory  in  the  larger  model,  has 
been  employed  in  this  model. 

For  operating  the  comparison  lamp 
a  single  small  cell  or  storage  battery 
gives  the  most  constant  results  ;  but, 
where  preferable,  two  dry  cells,  which 
the  operator  carries  suspended  on  a 
strap  over  his  shoulder,  may  be  used. 
As  stated  above,  the  instrument  was 
recently  carried  by  one  of  us  on  a 
trip  through  Europe,  and  illumination 
measurements  were  made  with  no 
difficulty  on  some  of  the  busiest  Euro- 
pean streets. 


Fig.  3.— Plan  of  small  model 

P. — Keversible  tube    bearing    test   plate   and 
diaphragm. 
T.— Elbow  tube. 
G.  and  G'. — Absorbing  screens. 
S. — Photometric  device. 
D. — Diffusing  glass. 

the  eye-piece  in  the  ordinary  way. 
The  field  which  is  seen  looks  like  the 
ordinary  Lummer-Brodhun  field.  The 
elbow  tube  carrying  the  illumination 
test  plate  is  j)laced  on  the  back  of  the 
box  in  line  with  the  eye-tube.  The 
comparison  lamp  is  a  miniature  tung- 
sten filament  lamp  carefully  seasoned. 
The  carriage  containing  this  lami)  is 
driven  by  a  cord  and  intUey  arrange- 
ment by  turning  a  knob  at  the  end  of 
the  box. 

Automatically  adjustable  liaflfle 
screens,  similar  to  those  employed  in 
the  larger  models,  are  utilized,  although 
they  are  mounted  in  a  simpler  and  more 
rigid  mamier,  which  permits  the  mstru- 


■howing  f  stential  features  : 


I. — Interrupter  for  telephone  circuit. 
L.— Comparison  lamp  carriage. 
R. — Adjustable  rheostat. 

W. — Screw  driven  cursor  on  slide  wire  in 
bridge. 

K. — Knob  for  comparison  lamp  drive. 

Calibkation  and  Use. 

Tlie  calibration  and  use  of  the  instru- 
ment are  carried  out  as  follows  : — 

To  calibrate  with  the  illumination 
test  j^late  on  the  end  of  the  elbow  tube, 
the  instrument  is  set  up  at  such  a 
distance  from  a  standard  lamp  that 
till'  illumination  on  the  test  j)late  is  of 
a  known  value — for  example,  one  foot- 
i-andle.  The  carriage  is  set  with  its 
index  at  1  on  the  scale.  The  current 
through  the  comparison  lamp  is  then 
carefully  adjusted  until  a  photometric 
balance  is  obtained.  When  this  has 
been  done,  the  cursor  on  the  slide  wire 
is  moved  until  the  position  is  found 
where  the  bridge  comes  into  balance. 
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Thereafter,  the  cursor  does  not  need 
to  be  moved  until  it  is  found  necessary 
to  make  a  recalibration. 

In  the  measurement  of  candle-power 
the  following  device  is  used.  The  test 
plate  on  the  end  of  the  elbow  tube  is 
itself  attached  to  a  short  tube  which 
slips  into  the  elbow.  At  the  inner  end 
of  this  short  tube  is  a  diaphragm.  The 
tube  may  be  pulled  out  and  reversed, 
bringing  the  diaphragm  to  the  outer 
end  and  the  test  plate  to  the  inner 
end,  thus  providing  for  measurement  of 
candle-power.  The  tube  and  dia- 
phragm then  serve  to  exclude  stray 
light  from  the  test  plate,  and  if  a  lamp 


Fig.   i. — Illustrating   use    of    photometer    with 
detached  test  plate. 

is  set  up  at  a  distance  of  one  foot  from 
this  test  plate,  its  candle-power  is 
read  directly  from  the  scale,  no  recali- 
bration of  the  instrument  being  re- 
quired. 

In  a  great  majority  of  cases  it  is 
found  more  convenient  to  use  a  detached 
test  plate  with  this  instrument.  The 
detached  test  plate,  v^hich  is  a  plate  of 
white  diffusing  surface,  is  placed  where 
the  illumination  is  to  be  measured, 
the    elbow    tube    is    removed    entirely 


from  the  photometer,  the  photometer 
is  lield  in  the  hand  and  pointed  at  the 
detached  test  plate,  and  the  settings 
are  made  in  the  ordinary  manner.  It 
is  evidently  a  simpler  matter  to  put 
the  detached  test  plate  in  position  than 
it  is  to  arrange  a  photometer  on  a 
tripod,  to  level  it  and  to  get  its  attached 
test  plate  in  the  required  position. 
Hence  this  method  of  operating,  though 
likely  to  be  in  some  cases  less  accurate, 
is  in  general  much  quicker  and  more 
convenient  than  the  other.  Moreover, 
it  frequently  happens  that  illumination 
measurements  are  required  in  positions 
where  it  is  very  inconvenient  to  get  the 
photometer  itself.  For  instance,  the 
illumination  on  the  backs  of  a  row  of 
books  on  a  shelf  may  be  required.  This 
is  readily  obtained  by  fastening  the 
detached  test  jolate  at  that  point  and 
observing  it  from  any  required  distance. 
Also  the  illumination  of  the  ceiling  of 
a  room  may  be  desired.  The  detached 
test  plate  can  be  fastened  to  the  ceiling 
or  can  be  elevated  by  means  of  a  pole, 
and  can  be  observed  from  the  floor. 
All  of  these  conditions  have  had  to  be 
met  with  the  larger  models  of  this 
photometer  in  practical  work  ;  with  the 
smaller  model  they  can  be  more  con- 
veniently met  on  account  of  the  fact 
that  the  small  model  can  be  held  in 
the  hand  while  observations  are  being 
made,  and  that  it  requires  no  levelling 
or  .special  adjustment.  Evidently  the 
calibration  of  the  instrument  will  be 
different  for  the  detached  test  plate 
from  what  it  is  with  the  attached  test 
plate.  That  is  to  say,  either  the 
current  through  the  lamp  must  be 
adjusted  to  another  value,  or  the  read- 
ings must  be  multiplied  by  a  suitable 
constant. 

Virtually  the  same  procedure  serves 
for  the  measurement  of  the  specific 
brightness  of  any  surface.  This  is  a 
measurement  which  we  have  often  had 
to  carry  out  with  the  other  instrument. 
It  is  carried  out  in  the  same  way  with 
the  smaller  model. 

Like  the  original  model,  the  smaller 
model  is  fitted  with  two  absorbing 
screens  for  extending  its  range,  so 
that  its  total  range  may  be  from 
approximately  0004  foot-candle  to 
2,000  foot-candles. 
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In  conclusion,  it  should  be  noted  that 
the  instrument  liere  described  will  do 
nothing  which  the  larger  instrument 
^\ill  not  do,  but  that  it  will  do  every- 
thing that  the  larger  instrument  will 
do,  though  in  many  cases  with  a  slightly 
lower  degree  of  precision.  Where  a 
l^hotometer  is  desired  for  field  \vork 
primarily,  this  model  possesses  the 
.same  superiority  which  a  folding  pocket 


camera  possesses  over  a  view  camera 
for  tourist  purposes.  It  may  be  used 
much  more  conveniently,  and  is  likely 
to  be  u.sed  where  the  larger  model  would 
not  be  used  for  the  reason  that  the  small 
model  may  be  carried  as  a  part  of  one's 
baggage,  while  the  larger  model  has 
to  be  made  a  separate  package,  requir- 
ing special  attention  as  such. 


New  Apparatus  for  the  Measurement  of  Light  and 
Illumination. 

By  J.  S.  Dow  AND  V.  H.  Mackinney. 


A  LITTLE  more  than  a  year  ago  a  paper 
was  read  by  the  authors  before  the 
Optical  Society  on  a  new  instrument 
for  measuring  illumination,  now  termed 
the  Holophane  lumeter.*  Since  that 
time  a  new  model  of  the  instrument, 
contaming  several  improvements  and 
some  accessory  apparatus  for  use  with 
it,  has  been  designed.  Some  par- 
ticulars of  these  (the  credit  for  whicli 
is  due  largely  to  the  ingenuity  of  the 
makers,  Messrs.  R.  &  J.  Beck,  Ltd.) 
may  be  of  interest. 

The  instrument  itself  has  now  the 
appearance  shown  in  Fig.  1.  The 
chief  alteration  consists  in  the  use  of 
ft  circular  light  chamber.  The  illu- 
minated aperture  has  also  been  slightly 
enlarged,  and  by  tliese  means  the 
instrument  has  been  rer.dered  more 
compact  without  the  accuracy  being 
undesirably  affected.  The  dimensions 
are  now  only  5|in.  x  4^  in   x  Ijin. 

Another  advantage  is  that  it  has 
been  found  possible  to  use  a  lamp  con- 
suming only  one-third  of  the  ciu-rent 
previously  taken,  so  that  the  time 
during  which  the  accumulator  can  be 
used  without  recharging  is  now  con- 
siderably greater  than  before. 

Another  change  has  been  the  placmg 
of  the  two  scales  in  succession,  instead 
of  underneath  each  other,  and  the  use 
of  a  single  pointer  (instead  of  one  for 
each  scale,  as  in  the  old  model).  At  the 
same  time  the  range  of  the  instrument 

*  nium.  Eng.,  Loud.,  Nov.,  1910. 


has  been  extended.  The  scale  reads 
up  to  2  foot-candles,  and  dark  glasses 
are  provided,  which,  used  separately, 
multiply  tlie  scale  by  10  and  100 
respectively,  and,  used  together,  there- 
fore nmltiply  by  1,000.  It  is  therefore 
now  possible  to  read  up  to  2,000  foot- 
candles,  and  thus  to  measure  the 
brightness  of  many  illuminated  lamp 
shades,  &c.,  with  a  view  to  testing  the 
"  glare." 

A.s  regards  accessories,  the  first 
novelty  to  be  noted  is  the  provision 
for  use  of  a  special  Wratten  screen, 
which  is  mounted  in  a  small  cap  to  be 
inserted  in  the  front  of  the  instrument, 
and  which  makes  the  colour  of  daylight 
identical  to  the  eye  with  that  of  the 
tungsten  lamp  within  the  instrument. 
This  is  a  convenience  to  those  people 
who  find  a  difficulty  in  daylight  mea- 
surements owing  to  the  colour-differ- 
ence in  the  photometer  screen.  As  such 
measurements  are  usually  purely  rela- 
tive, it  is  not  as  a  rule  necessary  to 
take  into  account  the  amount  of  light 
absorbed  by  the  screen  ;  this  quantity 
can,  however,  readily  be  measxu'ed 
once  and  for  all,  and  allowed  for. 

The  authors  have  also  adapted  to 
the  instrument  the  sfiecial  dajdight 
device  originally  suggested  by  Mr. 
Trotter,  and  more  recently  utilized  by 
Mr.  P.  J.  Waldram.*  'it  will  be 
recalled  that  the  method  consists  essen- 
tially in  observing,  first,  the  actual  illu- 

*  nium.  Eng.,  Lond.,  vol.,  i.,  1908,  p.  811. 
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mination  in  a  room,  and  then  the  illu- 
mination due  to  a  small  known  fraction 
of  the  total  sky  area.  By  comparing 
these  readings  a  factor  can  be  obtained 
which  is  independent  of  the  climatic 
conditions,  provided  a  sky  of  approxi- 
mately uniform  brilliancy  is  obtained, 
and  represents  the  relation  between 
the  illumination  in  the  room  and  the 
iUumination  which  would  be  obtained 
from  the  unrestricted  sky  outside.  It 
thus  affords  a  measure  of  the  access 
of  daylight  to  the  room. 

The  apparatus  consists  of  a  small 
tube  attachment  having  an  adjustable 
apertm-e  at  the  end  pointed  to  the  sky, 
which  is  inserted  in  the  tubular  aper- 
ture at  the  end  of  the  instrument.  It 
is  equipped  with  the  special  daylight 
colour-screen  referred  to  above. 


in  a  room.*  The  authors  have  since 
devised  a  form  of  apparatus  embody- 
ing similar  principles,  which  simplifies 
the  rather  tedious  work  involved  in 
obtaining  such  curves. 

The  apparatus  is  shown  diagram- 
matically  in  Fig.  2.  It  is  mounted  on 
a  substantial  base  B  the  lamp  L  to 
be  tested  being  attached  to  an  adju.st- 
able  rod  D,  which  can  be  moved  up  and 
down  or  to  and  fro.  When  more 
powerful  lamps  are  to  be  tested,  it 
may  be  desirable  to  remove  this  arm 
(which  can  be  done  by  means  of  the 
sliding  piece  C),  and  to  hang  the  lamp 
from  the  ceiling. 

In  any  case  the  lamp  is  brought 
central  with  the  point  E  (correspond- 
ing with  the  centre  of  the  polar  curve 
paper     shown    at     K).     The     rod     F 


Fig.  1.— Showing  general  appearance  of  new  model  of  Holopbaue  Lumeter 
(Dimensions:    5}"  x  4j"x  IJ".) 


>^  Yet  another  convenient  piece  of  ap- 
paratus is  a  screen  made  of  the  usual 
ground  celluloid  material  which  screws 
on  to  a  tripod  for  horizontal  measure- 
ments. This  screen  may  be  mounted 
in  gimbals,  so  as  to  take  up  auto- 
matically a  horizontal  position.  It 
could  also  be  arranged  to  assume  a 
vertical  position,  if  desired. 

Tiie  apparatus  which  will  probably 
prove  most  interesting  to  readers  of 
this  journal  is  a  new  device  for 
obtaining  polar  curves  of  light 
distribution.  At  the  time  of  his 
paper  on  '  The  Effect  of  Wallpapers  on 
Illumination,'  last  April,  Mr.  Waldram, 
at  the  authors'  suggestion,  applied  the 
Holophane  Lumeter  for  the  purpose  of 
obtaining  polar  curves  of  light  distribu- 
tion from  a  lamp  actually  in  position 


rotates  about  E,  and  carries  the  stan- 
dard celluloid  surface  G,  the  distance 
of  which  from  the  lamp  tested  can  be 
adjusted.  As  F  rotates,  therefore,  the 
face  of  G  is  always  presented  vertically 
towards  the  lamp  L,  and  its  brightness 
will  be  proportional  to  the  candle- 
power  of  the  lamp  in  that  direction. 
There  is  also  a  pointer  I  rigidly  con- 
nected with  F,  which  rotates  with  it 
and  indicates  on  the  sheet  of  polar 
curve  paper  the  angle  with  the  vertical 
which  F  takes  up.  It  may  be  added 
that  this  paper  is  arranged  to  be  a 
convenient  height  (about  5  ft.)  from 
the  ground. 

The  operation  of  testing  the  lamp  is 
as  follows :     A  lamp  of  known  candle- 

*  Ilhim.  Ewj.,  Lond.,  vol.  iv..  May,  1911,  p.  20f . 
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power  is  first  placed  in  position.  The 
standard  surface  G  is  observed  through 
the  Holophane  Lumeter,  and  its  dis- 
tance on  the  rod  is  adjusted  until  the 
reading  of  the  instrument  is  some 
convenient  sub-multiple  of  the  known 
candle-power  in  that  direction.  (For 
example,  if  the  candle-power  were 
known  to  be  16,  the  reading  on  the 
instrument  might  conveniently  be  1-6 


Fig.  2. — New  form  of  Polar  Curve  Apparatus. 

A,  main  svipport;  B,  pedestal;  C,  adjustable  hori- 
7.oiital  Bupport :  U,  adjustable  vertical  rod  carrying 
lamp  to  be  tested:  B,  pivot  about  which  F  rotatea; 
F.  rotating  rod,  carrying  celluloid  screen  ;  G,  celluloid 
screen ;  H,  screen  for  cutting  off  direct  light ; 
I,  pointer ;  J,  plate  on  which  Polar  Curve  paper  is 
placed  ;  K,  Polar  Curve  Paper ;  L,  lamp  to  be  tested. 

foot-candles.)  G  is  then  clamped  in 
position,  and  the  lamp  to  be  tested  is 
substituted  for  tlic  standard  lamp. 

The  arm  F  is  then  rotated,  tlie 
briglitness  of  ({  beiii<r  noted  in  each 
case,  and  the  corresjionding  candle- 
power  marked  on  the  polar  curve 
paper  opposite  tlie  pointer.  The  curve 
Is  thus  traced  out  at  once,  while  the 


experiment  is  in  progress,  and  there  is 
no  need  for  subsequent  calculations. 

It  is  also  possible  to  use  this  apparatus 
even  in  rooms  which  have  not  black 
walls,  and  in  which  there  is  a  certain 
amount  of  stray  light.  Under  these 
conditions  we  make  use  of  H,  which 
is  an  adjustable  black  screen,  and  which 
can  be  inserted  in  any  convenient  posi- 
tion between  the  lamp  and  G.  If, 
tlierefore,  there  is  any  question  of 
the  readings  being  affected  by  stray 
light,  a  reading  is  taken  first  without 
H  in  position.  The  brightness  of  G 
is  tlien  proportional  to  the  illumina- 
tion due  to  the  lamp  tested  plus  the 
stray  light  (if  any).  The  screen  H  is 
tlien  inserted,  blocking  out  the  direct 
light  from  tlie  lamp  tested.  The  bright- 
ness of  G  is  now  due  to  stray  light  only. 
Hence,  by  subtracting  the  latter  read- 
ing from  the  former,  we  get  the  true 
value,  i.e.,  reading  without  dark  screen 
— reading  with  dark  screen  =  true 
candle-power. 

The  advantages  of  this  method  may 
be  summarized  as  follows  : — 

(1)  The  quickness  and  convenience 
with  which  the  results  are  obtained. 

(2)  The  polar  curve  is  worked  out 
automatically  while  the  experiment  is 
in  progress  ;  there  is  no  calculation 
necessary. 

(3)  The  apparatus  is  simple  and 
portable,  and  can  readily  be  moved 
from  room  to  room,  which  an  elaborate 
photometric  bench,  equipped  with 
heavy  and  large  mirrors,  cannot. 

(4)  Only  one  observer  is  needed  for 
the  photometric  manipulations,  and 
he  can  make  all  the  obervations  in  one 
position  ;  tliere  is  no  necessity  to  be 
continually  crossing  the  room  to  adjust 
mirrors,  &c. 

(5)  By  the  use  of  tlie  special  screens 
provided,  the  apparatus  can  be  used, 
in  an  emergency,  in  an  ordinary  room 
without  darkened  walls,  and  aDowance 
can  be  made  for  any  stray  light  as 
described  above. 

It  is  expected  that  tlie  ap])aratus 
will  be  most  useful  for  lamps  of  moder- 
ate candle-power  (although  tlie  fact 
of  llie  Holopliane  lumeter  reading  up 
to  2,000  foot-candles  obviously  enables 
very  powerful  sources  to  bo  tested). 
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Note    on    the    Measurement    of  Solid-Angles. 

By  Prof.  Silvanus  P.  Thompson,  D.Sc,  F.R.S. 


In  photometric  work  the  solid-angle, 
or  angular  space  traversed  by  hght,  is 
an  important  consideration  ;  and  occa- 
sionally confusion  arises  from  the 
matter  not  being  so  familiar  to  engi- 
neers as  might  be  wished.  The  scien- 
tific way  of  expressing  an  ordinary 
plane  angle  is  to  consider  the  arc  sub- 
tended in  relation  to  the  radius  of  the 
arc.  That  angle — about  57^  degrees, 
in  fact — for  which  the  arc  subtended 
is  equal  to  the  radius  is  called  "  one 
radian  "  ;  and  obviously  27r  radians 
equal  360  degrees.  But  when  we  pass 
on  to  consider  solid-angles,  we  have  to 
think  of  the  angular  space  which  is 
subtended  by  an  area,  as  in  Fig.  1,  in 


which  a  small  quadi'ilateral  area  marked 
out  on  the  surface  of  a  sphere  subtends 
a  certain  amount  of  solid-angle  at  the 
centre.  The  value  of  any  solid-angle 
will  be  numerically  the  value  of  the 
area  which  subtends  it  divided  by  the 
square  of  the  radius.  That  amount  of 
solid-angle  which  at  unit  radius  is 
subtended  by  unit  area  is  called  "  one 
sterean."  Imagine  a  sphere  of  1-in. 
radius,  on  the  curving  surface  of  which 
there  has  been  mapped  out  an  area 
equal  to  I  sq.  in.  :  then  the  soHd- 
angle    it    subtends    is     one     sterean, 


Obviou.sly  the  whole  solid-angle  of 
space  around  any  point  is  47r  stereans. 
A  hemisphere  subtends  27r  stereans  at 
the  centre.  But  the  sterean  has  the 
slight  disadvantage  of  being  a  rather 
large  unit,  since  the  amounts  of  solid- 
angle  to  be  expressed  in  figures  is 
often  much  smaller  than  the  sterean. 
For  example,  the  amount  of  solid- 
angle  presented  to  us  by  the  apparent 
disk  of  the  sun  is  about  ^^  of  a 
sterean.  A  window  6  ft.  high  by  3  ft. 
wide  subtends  only  g  of  a  sterean  at 
a  point  12  ft.  away.  Hence  the  prac- 
tice has  arisen  of  sometimes  describing 
.solid-angles  in  terms  of  "  square  de- 
grees." The  relation  between  the 
square-degree  and  the  sterean  is  easily 
found,  as  follows  : — 

On  a  sphere  of  radius  I  (inch  or  centi- 
metre, or  any  other  unit  of  length)  the 

length  of  I  degree  is   obviously  fgg^ 

iHl?=0'0I745      (inch      or     centimetre, 

180  ^ 

or  whatever  unit  is  u.sed).  Hence  the 
area  of  one  square-degree  mapped  out 

on  the  surface  of  the  sphere  will  be  ^^ 

=  9_869=00003046       units       of       area 

32400 

(square  inch  or  square  centimetre,  &c.). 
As  the  radius  is  unity,  this  figure  there- 
fore represents  the  value,  in  stereans, 
of  one  "  square  degree."  Or,  inversely, 
one  sterean  is  equal  to  3282-8  "  square 
degrees." 

In  a  recent  article  in  The  Illuminating 
Engineer*  from  a  foreign  source  it 
was  stated  that  the  solid-angle  sub- 
tended by  a  certain  window  at  a  point 
on  the  sm-face  to  be  illuminated  was 
"  50  degrees."  On  referring  to  the 
original  German,  it  appears  that  what 
the  author  wrote  was  "  50  Quadrat- 
graden  " — that  is,  50  square-degrees, 
equal  to  about  0-015  sterean. 

*  Vol.  iv.,  Dec,  1911,  p.  670. 
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City  of  London  New  Lighting  Scheme. 


During  tlie  last  month,  it  is  very  inter- 
esting to  observe,  tlie  City  of  London 
lias  resolved  to  adopt  a  combined 
system  of  gas  and  electric  lighting, 
certain  areas  being  allotted  to  each 
illuminant.  By  the  scheme  decided 
upon  by  the  City  Corporation  (which 
is  subject  to  slight  modification  in 
carrying  out  tlie  details  of  area)  there 
will  be  between  350  and  360  centrally- 
hung,  high-power,  electric  and  gas 
lamps  in  the  following  proportions  : — 

About  310  electric,  25  of  which  will 
be  3,000  c.-p.,  12^  amps.,  Oliver  flame 
arc  lamps,  with  clear  globes  fitted  with 
dioptric  lens,  similar  to  those  fitted 
on  suspension  gear  in  Cheapside  ; 
these  will  be  used  in  the  Cheapside, 
Poultry,  and  Camion  Street  area. 
Owing  to  the  small  distance  at  which 
the  lamps  are  spaced  in  Cheapside 
and  Poultry,  every  alternate  lamp 
will  be  extinguished  at  midnight.  The 
remainder  of  the  centrally-hung  electric 
lamps,  11  amps.,  2,000  c.-p.,  fitted 
likewise  with  dioptric  globe. 

The  high-power  gas  centrally-hung 
lamps  (numbering  about  40)  will  be  of 
2,000  c.-p.,  of  the  Cannon  Street  type, 
fitted  with  two  inverted  burners  per 
lamp. 

This  will  practically  sweep  away  all 
the  obstructive  gas  columns  from  the 
public  footways,  with  the  exception  of 
Queen  Victoria  Street,  which  is  gradu- 
ally becoming  converted  to  central-post 
lighting,  owing  to  the  large  number  of 
rests  required  in  that  thoroughfare, 
caused  by  the  increase  in  the  fast-motor 
traffic  ;  there  will  be  some  42/2,000  c.-p. 
high-pressure  gas  lamps  on  columns  in 
that  thoroughfare.  New  Bridge  Street 
will  also  continue  to  be  lighted  by  the 
high-power  gas  lamps  as  at  present, 
only  with  2,000  c.-p.  lamps.  Mansion 
House  Street  will  be  divided  by  both 
companies,  who  will  light  it  by  means 
of  3,000  c.-p.  lamps  on  the  rests  in  the 
roadway,  whilst  the  City  of  London 
Electric  Light  Company  will  light 
Holborn,  Farringdon  Street,  and  Lud- 
gate  Circus  with  4,000  c.-p.  flame  arc 


lamps  on  tall  posts,  similar  to  those  at 
Ijresent  in  use  in  Farringdon  Street. 

There  will  be  a  few  metallic  filament 
(electric)  lamps  on  posts  on  rests  in 
the  roadways  where  they  come  near 
the  centrally-hung  electric  lamps  to  act 
as  traffic  lamps,  to  keep  the  vehicular 
traffic  ofl:  these  refuges. 

There  will  also  be  some  metallic 
filament  lamps  on  brackets  in  Pater- 
noster-Row, put  up  experimentally. 

The  gi-eat  benefit  to  be  derived  from 
the  new  scheme  will  be  understood  from 
the  following  comparison  : — 

Present  Cost  of  Lighting  the  City. 

Gas 
Electricity 

Total    ...  20,873    0    0 


Saving  under  New  Scheme. 


Gas 
Electricity 


3,:iS()    0    U 
3,4.51     0    0 


6,831    0    0 


Increase  in  Candle-powek. 

Gas  100-865  c.p. 

Electricity        ...    50O-89O  c.p. 


Total  about       ...  60iaK)  c.p. 

It  appears  that  in  the  case  of  the 
City  of  London  Electric  Lighting  Com- 
pany the  Corporation  is  to  have  the 
option  of  purchasing  the  lamp  stan- 
dards, brackets,  suspension  gear,  and 
lamps  at  the  price  of  £2,000  at  the 
expiration  of  ten  years,  if  so  desired. 
In  the  case  of  the  Gas  Light  and  Coke 
Company  the  lamp  standards,  brackets, 
suspension  gear,  and  lamps  become 
the  property  of  the  Corporation  at  the 
end  of  ten  years. 

The  Corporation's  "  Various  Powers 
Act  (1900)  "  enables  the  scheme  of 
centrally  hung  lighting  to  be  carried 
out,  as  by  it  they  have  full  powers  to 
affix  to  the  external  walls  of  any  build- 
ing abutting  on  a  public  thoroughfare 
brackets,  pipes,  wires,  lamps,  or  ap- 
paratus necessary. 
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Some   Tests  of  the  Durability  of  Drawn  Wire  Filaments. 


Some  tests  recently  earned  out  at  the 
New  York  Electrical  Testing  Labora- 
tories, and  described  at  a  meeting  of 
the  American  Illuminating  Engineering 
Society,  demonstrate  clearly  the  supe- 
rior filament  strength  of  modern  drawn 
wire  lamps. 

A  special  device  was  constructed 
for  the  purpose  of  testing  the  lamps, 
and  may  be  described  as  follows. 
The       lamp       is       mounted      on    an 


and  Steel  Electrical  Engineers  in  Ame- 
rica, are  of  interest.  In  these  te.sts 
the  lamps  were  placed  upon  a  rack 
hinged  at  one  end,  and  arranged  so 
that  the  lamps  would  drop  periodically 
on  a  solid  surface  from  heights  varying 
from  6  in.  to  2-t  in.  A  100-volt  drawn- 
\\ire  filament  lamp  withstood  3,697 
shocks  on  this  testing  device  without 
breaking. 

Yet  another  extensive  series  of  tests 
has   been   conducted   during  the   past 


Type  of  Lamp. 

°"'Troppe7^"^^     i         Type  of  Lamp. 

Distance  Lamp  was 
dropped. 

25- watt 
60- watt 

006  inches 
M5  iuches 

1 
2.^-watt               ,  375  inches 
60-watt                 A  fall  of  4  inches  failed 

1      to  break  the  filament. 

arm  which,  at  every  revolution  of  a 
cam,  is  brought  up  to  a  constant 
position,  and  then  allowed  to  drop 
freely  on  to  another  cam.  This  second 
cam  is  of  spiral  construction,  and  is 
arranged  .so  that  the  drop  can  be  uni- 
formly increased  from  l-IOO  in.  to 
4  in.,  the  exact  fall  being  read  off  on 
a  dial  directly  in  hundredths  of  an 
inch. 

The  results  shown  in  Table   I.  were 
obtained  in  this  way. 


year  by  the  United  States  Navy  to 
determine  the  serviceabihty  of  drawn- 
wire  lamps  when  in  use  on  war- 
.ships. 

Table  II.  gives  an  interesting 
summary  of  the  results  obtained  on 
board  battleships  from  the  period 
from  November,  1910,  to  July,  1911. 

It  is  suggested  that  lamps  which 
can  successfully  withstand  target 
practice  are  suitable  for  any  kind  of 
service    on    board    ship.     Drawn- wire 


Size  of  Lamp  used. 

Number  of  Lamps 
installed. 

Average  life  of 
Lamps. 

Lamps  brolien  during  target  practice. 

375 

842 

36 

8 

9 

755  hours 
ll.-)5    „ 
1677    „ 
1386    „ 
2563    „ 

Number. 

Percentage. 

25-watt 
40- watt 
60-watt 
400-watt 
500-watt 

12 

28 
1 

4 
3 

0-3 

A  carbon  lamp  remained  unbroken 
with  the  maximum  fall. 

Some  further  tests  reported  at  a 
meeting    of    the    Association    of    Iron 


Mazda  lamps  were  used  in  all  the  above 
tests,  for  the  particulars  of  which 
v.e  are  indebted  to  the  British  Thomson- 
Houston  Co. 
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Coming  Lectures  on  Illuminating  Engineering. 


Regent  St.,  and  Battersea  Poly- 
technics. 

The  last  of  the  initial  scries  of  six 
lecdires  delivered  during  the  present 
year  at  the  alcove  two  institutions  was 
delivered  by  Dr.  W.  Ettles  at  Regent 
Street  Polytechnic  on  Tuesday,  Decem- 
ber 5th,  on  '  Illumination  and  the  Eye.' 
The  courses  \\ill  be  continued  at  7.30 
P.M.  on  Thur.sdays  and  Fridays  respec- 
tively early  in  the  new  year,  when  the 
remaining  six  lectm-es  w^ll  be  delivered 
by  Mr.  J.  S.  Dow. 

The  first  six  lectures  dealt  mainly 
witli  various  artificial  illuminants  ;  the 
rest  are  to  deal  with  the  measiu'ement 
of  hght  and  illumination,  shades  and 
reflectors,  practical  problems  in  illu- 
mination, &c. 

The  first  of  the  remaining  series  (on 
'  The  Measurement  of  Light ')  will  take 
place  at  Regent  Street  Polytechnic 
on  Thursday,  January  11th,  "and  at 
Battersea  Polytechnic  on  Friday,  Janu- 
ary 12th,  1912. 

Northampton  Polytechnic   Institute. 

The  scries  of  lectures  on  "  Illumina- 
tion '  jireviously  amiounced  to  take 
place  at  the  Northampton  Institute, 
will  be  given  on  Tuesdays  at  7.30  p.m., 
the  opening  lecture  (on  January  I6th) 
being  by  Mr.  S.  D.  Chalmers,  M.A., 
on  '  The  Nature  of  Light  and  Radia- 
tion.' 

Special  Advanced  Course  of  Lectures 

on  Illumination  at  University 

College,  London. 

It  is  with  great  jileasure  that  we 
observe  the  announcement  of  a  special 
course  of  advanced  lectures  on  '  Illu- 
mination and  Photometry,  to  be  given 
by  Prof.  W.  C;.  Clinton,  B.Sc, 
A.M.I.E.E.,      at     University      College 


((Jouer  Street).  This  cour.se  is  to 
take  place  on  Wednesdays  at  6.30  p.m., 
the  opening  lecture  being  on  Wednes- 
day, January  lOth,  1912. 

The  course  is  to  consist  of  eight 
lectures,  and  is  addressed  to  those  who 
have  already  some  practical  acquaint- 
ance with  modern  lighting  problems 
and  requirements,  and  are  desirous  of 
extending  their  knowledge  of  the  phy- 
sical prinoijiles  vmderlying  the  subject. 
Laboratory  work  in  illustration  of  the 
course  will  be  arranged  for  a  limited 
number  of  students  after  some  of  the 
lectures,  and  the  fee  for  the  complete 
cour.se  will  be  2  guineas. 

Tlie  subjects  of  the  lectures  are  as 
follows : — 

I.  Tlie  Nature  of  Light. 
II.  Radiation  and  Matter. 

III.  The  Sensation  of  Light. 

IV.  The  Production  of  Light. 
V.  Photometry. 

VI.  Photometers. 

VII .  Illumination  from  a  Single  Source. 
VIII.  Interior  and  Exterior  Illumina- 
tion. 

It  is  very  gratifying  to  see  that 
LTniversity  College — where  so  much 
work  on  the  subject  of  photometry  has 
already  been  carried  out  under  the 
supervision  of  Prof.  Fleming — has  taken 
the  lead  in  organizing  an  advanced 
course  of  this  description.  Prof.  Clin- 
ton it  may  be  added,  like  the  lecturers  in 
the  courses  referred  to  above,  is  a  mem- 
ber of  the  Illuminating  Engineering 
Society,  and  we  feel  sure  that  this 
series  \\ill  be  of  interest  to  many  others 
belonging  to  the  Society. 

Application  for  tickets  of  admission 
is  to  be  made  to  The  Secretary, 
Mr.  W.  W.  Seton,  University  Col- 
lege, GowER  Street,  London. 


Indirect  Lighting  by  Arc  Lamps. 

On  Wednesday,  December  6th,  a  paper  Engineers.     Mr.   Eck  laid  himself  out 

on  the  above  subject  was  read  by  Mr.  to    impress    on    electrical    contractors 

J.  Eck  before  the  Electrical  Contractors'  the   many   applications   of   arc   lamps. 

Association,  the  meeting  being  held  in  illustrating  his  remarks  by  a  series  of 

the  house  of  the  Institute  of  Sanitary  excellent     lantern     slides     of     various 
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indirect  lighting  installations.  Figures 
«ere  quoted  for  the  consumption  of 
electricity,  the  costs  of  installation 
and  maintenance  for  sizes  of  rooms, 
and  the  illumination  in  foot-candles. 
Special  stress  was  also  laid  by  the 
author  on  value  of  the  indirect  system 
in  distributing  the  light  to  all  parts  of 
a  room,  the  absence  of  glare,  and  the  fact 
that  soft  shadow,  but  not  a  "  shadow- 
less "  illumination  was  obtained. 

The  results  of  some  experiments 
intended  to  show  the  pleasant  nature  of 
the  illumination  for  eyesight  were  next 
given.  The  author  contended  that 
letters  of  a  certain  size  could  be  read 
by  the  aid  of  smaller  illumination  when 
glare  was  absent,  and  that  lighting  by 
indirect  arc  lamps  possessed  this  par- 
ticular advantage  to  a  high  degree. 

Mr.  W.  R.  Rawlings,  the  Chaii-man, 
briefly  congratulated  Mr.  Eck  on  his 
paper,  jjointing  out  the  value  of  infor- 
mation on  illumination  to  electrical 
contractors.     In     this     connection     he 


alluded  in  complimentary  terms  to 
the  work  of  the  Illuminating  Engineer- 
ing Society,  and  called  upon  its  Hon. 
Secretary,  Mr.  L.  Gaster,  to  say  a  few 
words. 

Mr.  Gaster  also  congratulated  Mr. 
Eck  on  his  lucid  and  interesting  pajier, 
and  on  the  scientific  methods  adopted 
in  supporting  his  contentions.  He 
also  wished  to  make  special  reference 
to  the  admirable  series  of  illustrations 
thrown  upon  the  screen,  which,  he 
understood,  were  due  to  the  plioto- 
gi-aphic  skill  of  Mr.  T.  E.  Ritchie. 
He  concluded  by  assurmg  electrical 
contractors  that  the  Illuminating  Engi- 
neering Society  would  welcome  their 
support.  He  hoped  that  many  of 
them  would  follow  the  example  of  Mr. 
Eck  and  their  Chau'man  by  becoming 
members,  and  issued  a  cordial  invita- 
tion to  them  to  be  present  at  meetmgs 
of  the  Society. 

The  proceedings  then  closed  with 
the  usual  vote  of  thanks  to  tlic  lecturer. 


Method  of  Running  Glow  Lamps  on  Low-Frequency  Circuits. 


It  i.s  found  tliat  when  glow  lamps  are 
run  on  an  alternating  circuit,  if  the 
frequency  falls  much  below  50  cycles 
per  second,  the  fluctuations  are  suffi- 
ciently slow  to  become  visible.  Hence, 
unless  some  special  device  to  mitigate 
this  defect  is  used,  a  traction  circuit 
with  a  frequency  of  15  cycles  per  second 
would  be  unsuitable  for  glow  lamp 
lighting. 

A  method  of  overcoming  this  diffi- 
culty is  described  in  a  recent  number  of 
La  Revue  Slectrique.  It  consists  in 
using  two  lamps  in  the  same  globe  (or 
two  separate  filaments  in  the  same 
lamp),  one  being  comiected  direct 
across  the  circuit,  and  the  other  having 


an  inductive  resistance  or  condenser 
in  series  with  it.  This  causes  the 
current  in  the  second  filament  to  lag 
or  lead  by  about  90  degrees,  and,  in 
consequence,  the  current  in  one  fila- 
ment will  always  be  at  a  maximum 
when  the  current  in  the  other  is  at  a 
minimum,  thus  tending  to  equalize  the 
lighting  effect  of  the  combination  and 
to  eliminate  fluctuations. 

Another  method  is  to  put  an  induc- 
tive resistance  in  series  with  one  lamp 
or  filament,  and  a  condenser  in  series 
with  the  other  ;  by  this  means  the 
two  currents  can  be  made  equal.  In 
any  case  a  difference  of  phase  of  ap- 
proximately 90  degrees  is  required. 


Northampton  Polytechnic  Institute. 


Annual   Prize   Distribution    and 

Conversazione. 

At   the   Annual   Conversazione   of   the 


White,  and  the  laboratories  and  work- 
shops of  the  Institute  were  thrown 
open   to    visitors.     Tliere   were   also   a 


Northampton     Institute,     which     took  series     of     interesting    demonstrations 

place   on   Friday,    December    8th,    the  arranged,  including  that  by  Mr.  T.  D. 

prizes    and    certificates    for    the    year  Wright  on  '  Electric  Clocks,'  and  Mr. 

were    presented    by    Sir    William    H.  C.  L.  Redduig  on  '  The  Human  Eye.' 
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Electric  Lighting  of  Railway  Trains :    the  Brake-Vehicle 
Method. 

By  Roger  T.  Smith,  B.Sc,    Assoc.M.Inst.C.E. 

Abstract  of  a  piper  read  at  a  meeting  of  the  Institution  of  Civil  Engineers  on  Tuesday,  Nov.  23th,  1911. 


The  method  of  train-lighting  considered 
is  that  in  partial  use  on  the  C4reat 
Western  Railway,  where  axle-driven 
dynamos  and  batteries  controlled  by 
an  automatic  regulator  are  installed  on 
brake  -  vehicles  only.  The  lamps 
throughout  the  train  are  supplied  from 
tliese  equipments,  which  work  in  paral- 
lel \^•ith  each  other,  the  brake-vehicle 
equipments  and  the  lamp  wiring  in 
the  coaches  dependent  on  them  being 
connected  electrically  by  through  wiring 
coupled  between  coaches.  There  is 
consequently  an  appreciable  reduction 
in  initial  cost  and  upkeep  of  plant,  and 
what  is  of  chief  importance  from  the 
railwav  point  of  view,  increased  relia- 
bility." 

The  first  aim  of  any  method  of  train- 
lighting  should  be  to  light  passenger 
rolling-stock  adequately  and  with  relia- 
bility. Measurement  and  experience 
lead  to  the  provision  of  an  illumination, 
measured  on  a  horizontal  plane  at  eye- 
level,  of  2  foot-candles  in  3rd  class,  and 
2^  foot-candles  in  1st  class  compart- 
ments. Glare  or  dazzle  can  be  mini- 
mized, if  not  entirely  prevented,  by 
keeping  lamps  out  of  the  line  of  sight, 
by  providing  a  white  background 
behind  the  glowing  filament,  or  by 
reducing  the  intrinsic  brilliancy  of 
the  filament  by  enclosing  the  lamp  in  a 
diffusing  or  Holophane  globe,  the 
latter  at  the  same  time  improving  dis- 
tribution. The  tungsten  train-lighting 
glow  lamp  now  replaces  the  carbon 
glow  lamp,  its  most  economical  effi- 
ciency with  present  train-lighting  lamps 
being  1-3  watts  per  candle.  On  the 
average,  tungsten  glow  lamps,  with  a 
useful  life  f»f  850  hours,  now  have  to 
be  changed  only  once  a  year  in  the 
olcctrieally-lit  coaches  on  the  Great 
Western  Railway,  where  lamp  voltage 
is  regulated  within  2|  per  cent. 


Any  axle-driven  system  must  in 
the  first  place  provide  a  lead-cell  or 
other  accumulator,  so  that  the  lamps 
are  lit  whether  the  train  is  standing  or 
moving  throughout  its  range  of  speed. 
In  order  to  draw  proper  attention  to  the 
importance  of  the  accumulator  in  train- 
lighting,  it  is  both  convenient  and 
useful  to  look  upon  the  accumulator  as 
the  essential  element  and  on  the 
dynamo  as  a  device  for  making  the 
output  of  the  accumulator  continuous 
throughout  the  hours  of  lighting.  As 
typifying  the  accumulator,  the  lead 
cell  alone  is  considered.  The  two 
extremes  among  methods  of  charging 
lead  cells  are  charging  at  constant 
voltage  and  charging  at  constant  cur- 
rent, but  a  method  of  charging  which 
combines  the  advantages  of  both  ex- 
tremes, while  avoiding  their  disadvan- 
tages, is  recommended,  the  charge 
being  completely  under  the  control  of 
an  automatic  regulator  set  to  give  the 
proper  compromise.  The  arrangement 
consists  in  starting  with  a  heavy 
charge  and  gi'adually  reducing  it  until, 
after  proper  gasing  has  taken  place  so 
as  to  mix  the  electrolyte,  the  charge  is 
stopped  when  the  cells  are  full,  or  the 
battery  is  left  floating  on  the  load 
\\hile  lights  are  on.  Automatic  regula- 
tion is  necessary  to  secure  a  long  and 
healthy  life  for  the  lead  cell,  and  to 
reduce  maintenance  it  is  essential  ; 
when  properly  arranged,  10  per  cent 
per  annum  of  the  initial  cost  of  the 
whole  cell  will  provide  for  both  main- 
tenance and  renewals  of  the  plates  and 
boxes. 

The  tram-lighting  dynamo  is  of 
.secondary  interest  as  compared  with 
the  battery,  the  es.sential  element 
being  some  means  of  keeping  the  voltage 
constant  at  all  speeds  while  permitting 
of    its    automatic    variation    by    the 
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regulator  when  required.  The  auto- 
matic cut-in  cut-out  switch  for  con- 
necting or  disconnecting  the  dynamo 
from  the  battery  sliould  be  actuated 
electrically,  since  the  voltage  of  the 
latter  may  vary  25  per  cent  from  that 
of  the  former  at  any  given  speed.  It 
is  desirable  that  this  switch  should  also 
act  as  an  instantaneous  automatic 
reverse  -  current  circuit  -  breaker.  The 
functions  of  an  ideal  regulator,  com- 
bining in  one  or  two  instruments 
battery  and  lamp-voltage  regulation, 
may  be  defined  briefly  as  the  following  : 
First,  it  must  control  the  lamp-voltage 
within  2J  per  cent  of  the  rated 
voltage  of  the  lamps,  and,  within 
reasonable  limits,  must  do  so  inde- 
pendently of  lamp-load  and  entirely 
independently  of  battery  -  voltage. 
Secondly,  when  lamps  are  off,  the 
regulator  must  control  the  generator- 
field  so  as  to  provide  the  full  output 
of  the  dynamo  for  charging  an  empty 
battery  ;  and  when  lamps  are  on,  the 
balance  of  the  full  output  must  be 
available  for  charging.  As  charging 
proceeds,  the  regulator  must  control 
the  inherent  regulation  of  the  dynamo, 
so  that  its  voltage  only  rises  sufficiently 
to  give  a  diminishing  charging  current. 
Thirdly,  with  a  fully  charged  battery 
and  lamps  off,  the  regulator  should 
reduce  the  charging  cuiTent  to  zero. 
Fourthly,  with  a  fully  charged  battery 
and  lamps  on,  the  dynamo  output  must 
be  adjusted  to  equal  the  lamjj  load, 
leaving  the  battery  in  a  floating  condi- 
tion, with  current  neither  entering  nor 
leaving  it.  The  foregoing  require- 
ments can  to-day  be  obtained  combined 
in  one  piece  of  apparatus. 

To  reduce  the  initial  cost  of  electric 
train-hghting  it  is  of  first  importance 
to  reduce  the  number  of  battery-ceUs, 
since  within  train-lighting  limits  it  is 
the  number  of  cells  to  be  maintained, 
and  not  their  size,  which  counts.  The 
number  of  dynamos  and  regulators 
may  be  reduced  in  the  same  proportion. 
With  the  exception  of  through  coaches 
transferred  from  main  to  branch  linos, 
every  train  on  the  Great  Wostrni  Itail- 
way  has  at  lea.st  one  brake-veliiele 
controlling  it  for  traffic  purposes,  and 
all  coaches  which  leave  or  join  a  main- 
line  train   en  route  are   either   brake- 


vehicles  themselves,  if  detached  or 
attached  as  single  vehicles,  or,  if  two 
or  more  coaches  are  detached  or 
attached,  they  are  controlled  by  a  brake- 
vehicle.  If  every  brake- vehicle  is 
equipped  with  a  generator  and  battery, 
the  remaining  coaches  being  wired 
only,  while  through  wiring  and  couplers, 
designed  to  connect  all  vehicles  to- 
gether electrically,  are  provided  on 
every  coach,  a  less  costly  method  of 
lighting  trains  is  assured,  as  compared 
with  the  equipment  of  every  coach  as  a 
self-lit  vehicle.  In  addition,  much 
greater  reliability  is  secured  by  working 
two  or  more  dynamos  and  batteries  in 
parallel.  This  arrangement  of  equip- 
ment it  is  propo.sed  to  call  the  "  brake- 
vehicle  "  method,  because  under  ideal 
circumstances  only  brake-vehicles  need 
be  equipped.  On  the  assumpition  that 
all  Great  Western  passenger  rolling- 
stock  might  be  equipped  for  electric 
train-lighting,  the  percentage  of  brake- 
vehicles  would  be  27,  of  dependent 
coaches  40,  and  of  self-lit  coaches  33 
for  main-line  working  ;  while  for  local 
and  suburban  traffic  the  percentage  of 
brake-vehicles  would  be  39,  and  of 
dependent  coaches  6L  If  the  ratio  of 
brake-vehicles  to  dependent  coaches 
were  as  1  to  3,  and  there  were  no  self- 
lit  coaches,  the  initial  cost  of  equipping 
an  entire  rolling-stock  of  some  thou- 
sands of  coaches  would  be  reduced  by 
about  35  per  cent  as  compared  with 
self-lit  equipments,  and  the  working- 
costs  would  be  reduced  about  40  per 
cent.  The  increased  reliability  due  to 
a  higher  percentage  of  generator  coaches 
is,  however,  of  greater  importance  to 
the  railway  than  reduction  in  cost. 
In  addition  to  the  electrical  requirements 
already  specified  for  the  ideal  equip- 
ment, others  are  specially  needed  for 
the  brake-vehicle  method.  It  is  of 
primary  imj)ortance  that  the  dynamo 
should  be  capable  of  running  with  its 
brushes  short-circuited,  while  in  addi- 
tion its  output  must  be  capable  of  being 
quickly  altered  by  a  simple  adjustment 
to  suit  altered  traffic  conditions. 

An  experimental  six-coach  tram  ht 
on  this  method  was  run  nearly  con- 
tinuously for  two  years  in  all  sorts  of 
traffic,  varyuig  from  fast  main-Une 
services  to  slow,  stopping,  local  services. 
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Two  brake-vehicles,  equipped  with 
45-ampere  dynamos,  regulators,  and 
180-ampere  batteries,  light  themselves 
and  three  dependents.  A  self -lit  de- 
tacliable  coach  completes  the  train. 
The  Leitner  system  provided  the  only 
available  apparatus  able  to  meet  the 
special  conditions.  All  the  equipments 
are  in  parallel,  coujjled  through  cables 
tlu-oughout  the  train  providing  for 
this.  For  the  ligliting  cu-cuits  the 
through  wu-ing  and  metliod  of  coupling 
is  arranged  on  the  loop-positive  system, 
one  regulator  controlling  the  lamp- 
voltage  on  each  side  of  the  loop.  The 
same  loojaed-positive  brake-vehicle  me- 
thod has  been  applied  to  two  trams 
runnuig  on  South  Wales  services,  to 
two  new  trains  specially  built  for  the 
Cunard  boat  service  between  Padding- 
ton  and  Fishguard,  and  to  two  new 
trains  used  for  Bu-mingham  local  ser- 
vices ;  and  it  is  being  further  apphed. 
The  bus-bar  system  of  through  wiring, 
a  simphfication  of  the  looped-positive 
system,  is  now  being  adopted.  By  the 
bus-bar  system  gi-eater  simphcity  and 
increased  reliabihty  are  secured  as 
compared  with  the  looped  system,  but 
at  greater  cost. 

The  total  annual  cost  of  hghting  a 


six-coach  train  on  the  looped-positive 
brake-vehicle    method    is    as    follows. 
The  cost  of  the  initial  equipment  would 
be  £761,  inclusive  of  all  carriage-work 
charges  ;    adding  working  costs,  extra 
cost  of  locomotive  -  power — determined 
experimentally — and    capital    charges, 
the  total  annual  cost  becomes  : — 

£ 
Working  costs       . .  . .  . .       45 

Po^A'er  to  drive  djniamos,  I|  per 

cent  on  £875      . .  . .  . .       13 

Haulage  of  extra  weight,  1-7  per 

cent  on  £875      ..  ..  .15 

Interest  on  £761  at  4  per  cent     . .       30 
Reproduction    of    capital    in    20 

years  at  3  per  cent       . .  . .       23 

Total  annual  cost  of  lighting  a  six- 
coach  train         . .  . .  . .   £126 

With  regard  to  the  safety  of  electric 
train-Ughting,  although  at  22  volts  an 
arc  can  be  formed  between  any  of  the 
metals  employed  in  train-lighting,  this 
arc  will  not  persist.  Provided  the 
ordinary  precautions  necessary  with 
electric  ckcuits  are  taken,  and  suitable 
fuses  are  used  and  properly  maintained, 
it  is  believed  that  complete  immunity 
from  fire  risks  can  be  ensured. 


Allowance  for  the  Reflection  from  Coloured  Wall  Papers. 


We  have  received  from  a  German 
correspondent  a  copy  of  a  little  brochure 
issued  by  the  Deutsches  Luxfer  Prismen 
Syndikat  of  Berlin,  which  contains 
some  tabulated  data  on  the  amount  of 
light  reflected  from  wall  papers.  When 
prismatic  glass  is  fitted  into  a  window 
with  the  object  of  improving  the  day- 
light illumination,  for  example,  it  must 
be  remembered  that,  although  much 
of  the  light  enters  direct  and  falls 
straight  on  the  tables,  &c.,  another 
portion  will  strike  the  walls  and  only 
reach  the  tables  after  reflection.  In 
designing  such  window  space  therefore, 
or  in  fitting  glass  to  existing  windows, 
it  is  necessary  to  allow  for  tlie  effect  of 
absorption  from  the  walls. 

The  publication  referred  to  contains 
a  numbered  series  of  twenty  samples  of 
paper,  ranging  from  the  lightest  yellows 
to  dark   slaty  grey.      In  each  case  the 


percentage  of  light  absorbed  and  the 
nuiltiplying  factor  to  be  used  in  calcu- 
lating the  necessary  window  space,  is 
given. 

The  following  are  the  data  for  some 
of  the  cliief  tones  : — 


Colour. 

Percentflge  of 
Light  Absorbed. 

Multiplyins 
Factor. 

Dark  red 

80  per  cent 

l-9t 

Light  red 

57        „ 

1-58 

Orange 

3.5 

1-23 

Yellow 

2i 

Idti 

Green 

7(; 

1-88 

Blue  grey 

(ilark) 

no      „ 

2-10 

lilue   grey 

(mediuin) 

76 

1-88 

The  table  aiTords  an  interesting  example 
of  the  appreciation  of  the  need  for 
scientific  study  of  these  effects  of  reflec- 
tion from  the  walls  of  interiors. 
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(Founded  in  London,  1909.) 


{The  Illuminatvuj  Engineering  Society   is    not,   as   a    body,   responsible  for    the 
opinions  expressed  by  individual  authors  or  speakers.) 

The  Lighting  of  Railway  Stations  and  Goods  Yards. 

(Proceedings  at  a  meeting  of  the  Illuminating  Engineering  Society  helil  in  the  House  of  the  Rnyal  Society  of 
Arts  (London),  on  Tuesday,  December  19th,  1911.) 


A  MEETING  of  the  Society  was  held  on 
December  I9th,  1911, "  Mi-.  F.  W. 
Goodenough  (Chairman  of  Council) 
being  in  the  chaii'. 

The  minutes  of  the  last  meeting 
having  been  taken  as  read,  the  Chair- 
man called  upon  the  Hon.  Secretary  to 
read  again  the  names  of  applicants  for 
membersliip  presented  at  the  previous 
meeting,  wlio  were  then  formally  de- 
clared members  of  the  Society.*  The 
names  of  applicants  for  membership 
received  since  the  last  meeting  were 
also  read  out  for  the  first  time. 

The  Chairman  then  called  upon 
Mr.  Haydn  T.  Harrison  to  read  his 
paper  on  '  Some  Aspects  of  Railway 
Station  and  Goods  Yard  Lighting.' 
(This  will  be  found  in  extenso  on  page 
25.) 

At  the  commencement  of  the  discus- 
sion which  followed,  Mb.  J.  S.  Dow 
described  some  measurements  of  illu- 
mination \\'hich  he  had  carried  out  on 
the  London  tube  railways,  and  threw 
on  the  screen  some  tables  and  diagrams 
showing  the  results  obtained  and  several 
photographs  of  stations,  &c.  (See  page 
33.) 

Me.  Roger  T.  Smith  (Great  Western 
Railway)  said  that  the  figure  of  0-25 
foot-candle  for  minimum  illumination 
attributed  to  him  by  Mr.  Harrison  really 
only  applied  to  large  terminal  stations, 
and  he  thought  it  might  be  extravagant 
if  applied  to  all  ty])es  of  station.  The 
use  of  small  vnits  placed  low  was  satis- 
factory, except  that  it  was  then  more 
difficult   to   avoid   glare.     He   thought 

*  See  Illim.  Eng.,  vol.  iv.,  Dec,  1911,  p.  682. 


that  more  consideration  should  be 
given  to  lighting  the  roofs  in  large 
stations. 

Me.  Frank  Bailey  did  not  think  they 
need  fear  too  high  a  standard  of  illu- 
mination, and  thought  0-25  foot -candle 
might  be  stipulated  as  a  minimum 
for  all  stations.  He  thought  a  "  mixed  " 
system  of  illumination,  in  .which  large 
units,  such  as  flame  arc  lamps,  were 
supplemented  by  small  units  for  local 
lighting,  might  be  found  satisfactory. 

Mr.  Buegess  (Midland  Railway) 
thought  it  was  important  for  measure- 
ments of  horizontal  illumination  always 
to  be  made  at  the  same  height  from 
the  ground.  He  gave  some  figures  he 
had  obtained  for  a  high-pressure  gas 
installation  with  inverted  mantles,  and 
mentioned  a  case  in  which  special 
lighting  was  needed  for  shunting  in  a 
goods  yard. 

Mr.  Herbert  Jones  (London  & 
South-Western  Railway)  suggested  that 
local  illumination  should  alwaj's  be 
provided  at  ticket  barriers.  He  pointed 
out  that  there  were  two  distinct  classes 
of  station — those  that  were  entirely 
roofed,  in  which  case  flame  arc  lamps 
served  very  well,  and  those  that  had 
separate  roofs  for  each  platform,  in 
which  case  he  would  use  tungsten 
lamps  and  reflectors.  He  exhibited  a 
slide  to  show  the  even  illumination 
which  had  been  obtained  in  the  new 
booking-hall  at  Waterloo  Station. 

Mr.  a.  p.  Trotter  thought  that  a 
system  of  "  mixed  "  lighting  would 
mean  reduced  efficiency,  and  referred  to 
the  importance  of  vertical  illumination 
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ill  sucli  places  as  goods  yards,  where 
labels  and  other  marks  had  to  be  de- 
ciphered. 

Mr.  Grove  (Central  London  Railway) 
described  how  their  arc  lighting  had 
been  replaced  by  the  use  of  high  candle- 
power  tung.sten  lamps,  a  particularly 
good  result  havng  been  obtained  at 
the  stations  where  Holophane  reflectors 
were  installed.  The  light  on  a  plat- 
form should  be  sufficient  for  a  man  to 
read  his  paper,  and  also  should  light 
the  advertisements  well.  The  outside 
lighting  of  a  station  was  often  made  very 
brilliant  purely  to  attract  the  public, 
as,  for  example,  at  the  Oxford  Circus 
Station. 

Mr.  Severn  (Great  Northern  &  City 
Railway)  said  they  had  abandoned 
opal  shades  above  their  pendant  lamps 
■in  favour  of  open  Holojahane  bowls. 
In  this  way  advantage  was  taken  of 
the  reflecting  power  of  the  tiles  in  the 
roof. 

Me.  J.  G.  Clark  mentioned  a  com- 
parison he  had  made  of  upright  and 
inverted  mantle  gas  lighting,  in  which, 
although  the  maximum  and  minimum 
values  of  the  illumination  in  each  case 


were  practically  the  same,  the  saving 
in  gas  by  the  use  of  inverted  mantles 
was  between  40  and  50  per  cent. 

The  Chairman  thought  that  smaU 
miits  might  be  used  on  the  score  of 
economy,  but  that  the  suggested  mini- 
mum of  0-25  foot-candle  was  rather 
high — at  any  rate,  for  small  stations. 

Mr.  Harrison,  in  a  brief  reply, 
pointed  out  how  closely  Mr.  Dow's 
results  for  tube  stations  agreed  with 
his  own.  He  also  agi'eed  that  more 
attention  might  be  given  to  lighting 
the  roofs  of  stations.  With  regard  to 
the  suggested  minimum,  he  thought 
that  this  might  be  provided  temporarily 
(while  a  train  was  in)  even  at  small 
stations.  He  disajniroved  of  a  standard 
of  average  illumination. 

A  vote  of  thanlvs  to  Mr.  Harrison 
having  been  carried  witli  acclamation, 
the  Chairman  announced  that  the 
next  meeting  would  take  place  on 
Tuesday,  January  16th,  1912,  when  a 
paper  would  be  read  by  Mr.  T.  E. 
Ritchie  on  '  Colour  Discrimination  by 
Ai'tificial  Light.'  The  members  then 
adjourned  to  the  library  for  tea  and 
coffee. 


NEW    MEMBERS   OF    THE    SOCIETY. 

The  names  of  the  apjilicants  for  membersliip,  read  out  at  the  previous  meeting 
on  November  17th,  were  formally  announced  for  the  second  time,  and  these  gentlemen 
were  declared  Members  of  the  Illuminating  Engineering  Society.* 

In  addition  the  names  of  tlie  following  gentlemen  have  been  duly  submitted  and 
approved  Ijy  tlie  Council,  and  were  read  out  by  the  Hon.  Secretary  at  the  meeting 
of  the  Society  on  December  19th  : — 
Vice-President 

Adviser  to  the  Board  of  Education,  Member  of 
Advisory  Council  for  Education  to  the  War 
Office  (1903),  late  President  of  Royal  Astro- 
nomical Society,  Physical  Society,  &c.  Kathmore 
Lodge,  South  Bolton  Gardens,  London,  S.W. 


Abney,  Sir  William 
C.B.,  D.Sc,  F.R.S. 


Corresponding  Member  :- 
Bertelsmann,  Dr.  W. 

Members  : — • 
Aston,  J.  E. 

Bailey,  F. 

Dixon,  H.  L. 

Herbert,  Major  D. 
Ryland,  H.  S. 
Jackson,  H. 

Cotton,  H.  F. 


Chemist  to  the  Municipal  Gas  Works,  Berlin,  Waid- 
mannslust,  near  Berlin. 

Acetylene  Ligliting  Engineer,  25,  Demnark  Street, 
London,  W.C. 

Chief  Engineer,  City  of  London  Electric  Lighting  Co., 
Ltd.,  64,  Bankside,  S.E. 

Chief  Engineer,  Leatlierhead  and  District  Elec- 
tricity Co.,  Ltd.,  Bridge  Street,  Leatherhead. 

Old  Bank  House,  Sherborne,  Dorset. 

Optician,  9,  Vere  Street,  London,  W. 

Electrical  Contracting  Engineer,  19,  Berners  Street, 
London,  W. 

Superintendent  of  Public  Lighting,  Corjjoration  of 
Dublin,  74,  Mirrion  Road,  Biillslridge,  Dublin. 

Iliiivi.  Eng.,  Lond.,  Dec,  1911,  p  268. 
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Some   Aspects   of  Eailway   Station   and  Goods  Yard 
Illumination. 

By   Haydn   T.   Habkison,  M.I.E.E. 

(Paper  read  at  a  meeting  of  the  Illuminating  Engineering  Society  held  in  the  House  of  the  Royal  Society 
of  Arts  (John  Street,  Adelphi,  London),  on  Tuesday,  December  19th,  1911.) 


Members  of  this  Society  cannot  have 
failed  to  notice  tlie  large  differences 
which  exist  between  the  degree  of 
artificial  illumination  in  various  railway' 
stations.  It  is,  of  course,  understood 
that  stations  vary  in  importance, 
depending  on  the  extent  and  class  of 
traffic  dealt  with,  but  it  is  not  an  un- 
common thing  to  come  across  two 
stations  of  equal  importance  in  which 
the  artificial  illumination  of  one  may 
be  ten  times  that  in  the  other. 

It  natm'ally  follows  that  either  one 
is  extravagantly  lighted,  or  the  other 
is  not  sufficiently  illuminated. 

Since  engineers  \\ho  have  made  a 
study  of  illumination  have  been  ap- 
pointed to  some  of  the  important 
railway  companies  in  this  country,  it 
is  noticeable  that  they  have  in  many 
cases  raised  the  standard  of  illumina- 
tion ;  on  the  other  hand,  by  far  the 
majority  of  stations  are  still  illuminated 
to  the  same  low  standard  that  existed 
ten  or  twenty  years  back. 

To  the  author  the  position  of  railway 
station  lighting  appears  to  be  much  the 
same  as  that  of  street  lighting,  namely, 
that  no  standard  has  ever  been  agreed 
upon.  As  regards  street  lighting,  this 
is  now  being  dealt  with  by  the  Street 
Lighting  Standards  Specifications  Com- 
mittee, on  which  this  Society  is  well 
represented.  There  is  httle  doubt  that 
valuable  work  would  be  done  if  the 
Society,  either  by  discussion  on  this 
paper  or  other  means  could  come  to 
some  conclusion  as  to  the  minimum 
illumination  desirable  for  railway  sta- 
tions of  various  classes. 

As  the  degi-ee  and  system  of  arti- 
ficial illumination  of  railway  stations 
affects  the  safety  of  the  public,  it 
is  surprising  that  the  Board  of  Trade 
has  never  found  it  necessary  to 
formulate    regulations    concerning    it  ; 


but  I  think  this  is  accounted  for  by  the 
fact  that  other  operations  necessarily 
carried  out  in  stations  make  it  essential 
that  the  minimum  illumination  should 
exceed  that  which  might  be  called 
the  danger -point  as  regards  the  public. 
It  is  unhkely,  for  instance,  that  people 
could  fail  to  see  the  edge  of  a  platform 
even  with  a  degree  of  illumination  as 
low  as  moonlight,  say,  -002  foot- 
candles  ;  whereas  I  have  come  across 
few  examples  where  the  illumination 
is  less  than  -01,  though  cases  as  low 
as  this  are  numerous. 

In  passenger  stations  the  platforms 
are  used  for  many  purposes  which 
require  a  comiiaratively  high  degi-ee 
of  illumination,  such  as  examining 
tickets,  luggage  labels,  recognition 
of  faces,  inspection  of  time-tables, 
notices,  &c.,  all  of  which  operations 
have  to  be  carried  out  rapidly  and  with 
precision  in  order  that  time,  so  im- 
portant a  factor  in  railway  work,  shall 
not  be  lost. 

It  must  be  borne  in  mind  that  the 
acceleration  of  traffic  in  order  to  meet 
with  the  public  requirements  is  always 
an  object  receiving  the  careful  con- 
sideration of  railway  engineers,  and  as 
it  is  at  the  stations  where  trains  stop 
that  much  time  is  often  lost,  more 
particularly  at  night,  the  author  ven- 
tures to  suggest  that  if  some  of  these 
stations  were  better  illuminated,  the 
time  spent  at  them  ■\\'ould  be  pro- 
portionately reduced. 

The  cost  of  artificial  lighting  has  been 
much  reduced  during  the  last  few  years 
by  the  introduction  of  improvements 
both  in  gas  and  electric  lamps,  but  it 
is  surprising  how  little  those  improve- 
ments have  been  taken  advantage  of 
by  the  railway  comisanies.  Station 
after  station  will  still  be  found  Ughted 
by  means  of  flat-flame  gas  burners  or 
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at  the  best,  upright  mantles  ;  whereas 
the  inverted  mantle  has  numerous  ad- 
vantages for  this  class  of  work.  With 
electric  lamj)s  we  still  find  the  open- 
type  arc  lamp,  of  which  the  efficiency 
is  very  low  comj)ared  to  modern  flame 
arc  lamps  or  even  tungsten  incandescent 
lamps  suitably  arranged.  It  is  true 
that  capital  would  have  to  be  expended 
in  making  the  necessary  improvements, 
but  this  would  soon  be  wiped  off  by 
the  saving  effected,  and  the  greatly  im- 
proved illumination  would  be  obtained 
without  increased  cost.  In  the  case 
of  some  of  the  important  railway 
companies  in  this  country,  lighting- 
engineers  have  been  appointed  who 
are  dealing  with  these  improvements, 
and  it  is  to  tliese  engineers  we  must 
look  for  valuable  data  as  to  results,  &c. 

Ml-.  Roger  Smith,  whose  know- 
ledge and  experience  on  this  sub- 
ject is  unique,  in  a  paper  he  has 
lately  read  before  the  Institution  of 
Civil  Engineers,  gave  it  as  his  opinion 
that  "  the  minimum  illumination  (mid- 
way between  two  lamps)  4  ft.  above  a 
railway  platform  need  never  exceed 
•25  foot-candles,  and  the  maximum 
under  the  lamp  ought  not  to  exceed 
2  foot-candles,  unless  it  is  to  appear 
poorly  lit,  and  it  is  partly  for  this 
reason  that  the  value  mentioned  has 
been  decided  on." 

This  opinion,  emanatmg  from  the 
source  it  does,  is  extremely  valuable, 
but  it  is  a  pity  that  Mr.  Roger  Smith 
did  not  give  tlie  other  part  of  the  reason 
for  clioosing  this  figure,  because,  if 
•25  foot-candles  is  the  lowest  to  which 
one  can  go  before  the  appearance  of  a 
poorly  lit  station  is  reached,  it  is  obvious 
that  a  higlier  standard  would  be  neces- 
sary for  what  might  be  considered  a 
well-lighted  station.  Another  pomt  re- 
quiring careful  consideration  when  deal- 
ing with  this  opinion  is  the  height  at 
which  the  illumination  is  taken  com- 
pared with  tlie  maximum  illumination. 
For  examjile,  if  a  station  platform  were 
lighted  with  lamps  12  ft.  from  the 
platform  level,  i.e.  only  8  ft.  above  the 
photometer,  the  candle-power  directly 
below  these  lamps  must  not  exceed 
2  (12-4)-,  or  128  c.-p.,  otherwise  the 
illumination  will  exceed  the  maxi- 
mum proposed.    I  heartily  agree  with 


Mr.  Roger  Smith  in  this  respect  but 
would  point  out  tliat  the  same  lamps 
if  placed  60  ft.  apart,  would  have  to 
give  over  400  c.-p.  at  the  20  degrees 
(from  horizontal),  in  order  to  obtain 
•25  foot-candles  minimum.  This  profile 
of  lighting  is,  of  com-se,  easy  to  obtain 
with  some  tyY>es  of  lamps,  but  im- 
possible with  others. 

In  the  case  of  one  station  I  tested, 
lighted  by  high  -  pressure  gas  lamps 
80  to  90'  ft.  apart  and  13  to  14  ft. 
high,  tlie  ■  minimum  illumination  was 
•25  foot-candles,  but  the  maximum  4-0, 
thus  demonstrating  that  the  type  of 
lamps  should  have  been  placed  higher  ; 
whereas  another  example,  using  tung- 
sten electric  lamps  in  suitably  designed 
lanterns  between  14  and  15  ft.  high  and 
50  ft.  apart,  gave  03  minimum  and 
2^0  maximum,  thus  being  well  within  the 
hmits  laid  down  by  Mi-.  Roger  Smith. 

It  is,  of  com'se,  possible  to  keep 
within  the  tenfold  limit  suggested  with 
nearly  any  type  of  lamp  provided  the 
height  of  the  station  roof  will  allow  of 
the  lamps  being  placed  high  enough,  and 
in  the  case  of  termini  and  other  large 
stations,  this  is  generally  possible  ; 
but  in  the  case  of  large  junctions  and 
stations,  where  each  platform  is  pro- 
vided with  its  own  roofing,  this  is,  of 
course,  impossible,  and  smaller  light 
units  placed  close  together  must  be 
used.  This  leads  up  to  the  relative 
efficiency  of  large  or  small  units  of  light 
for  the  purpose  of  railway  station  illu- 
mination. I  liave  therefore  prepared  a 
table  showing  the  total  candle-power 
necessary  to  produce  definite  illuminat- 
ing results  ;  but,  before  discussing 
this  on  the  basis  of  figm-es,  it  would  be 
well  to  consider  the  relative  sizes  of 
units  from  the  point  of  view  of  con- 
venience. 

Every  railway  station  can  be  taken 
as  an  area  occupied  by  platforms  and 
rail  bed,  the  former  only  need  be 
illuminated,  as  any  stray  light  reaching 
the  permanent  way  sufficiently  Ulu- 
minates  it. 

The  platforms  are  generally  only  in 
use  when  trains  are  standing  at  tliem  ; 
therefore,  it  is  often  customary  to 
considerably  reduce,  if  not  altogether 
dispense  with,  the  illumination  when 
any  platform  is  not  in  use.     This,]tof 
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course,  can  be  done  where  each  platform 
is  treated  separately  ;  but  if  the  station 
as  a  whole  is  liglited  by  means  of  very 
large  xmits,  it  becomes  difficult.  More- 
over, much  of  the  light  from  large  light 
imits  is  wasted  in  lighting  the  per- 
manent way,  which  is  unnecessary  ; 
therefore  the  use  of  light  units  giving 
more  than  a  certam  candle-power  is 
uneconomical  in  every  respect. 

Taking  platform  lighting  as  the  illu- 
mination of  a  long,  narrow  area,  and 
the  degree  of  illumination  at  the  edge 
of  that  area  as  being  the  most  im- 
portant, it  follows  that  if  a  centre  row 
of  lamps  be  used,  the  light  from  them 
must  be  such  that  the  illumination 
derived  from  any  one  lamp  must  lie 
sufficient  to  light  the  edge  of  the  plat- 
form adjacent  to  it.  It  follows  from 
this  that  the  most  economical  arrange- 
ment of  lamps  would  be  that  at  which 
they  are  spaced  at  a  distance  apart 
ecpial  to  twice  the  width  of  the  platform. 

Thus,  in  the  case  of  a  platform  30  ft. 
wide,  the  lamps  would  be  60  ft.  apart, 
and  to  give  a  minimum  horizontal 
illumination  ecpial  to  '25  foot-candles 
3  ft.  from  the  platform  level  would  have 
to  give  400  c.-p.  at  20  degrees  if  placed 
13  ft.  high,  taking  the  maximum  illu- 
mination as  2  foot-candles.  The  height 
could  be  arranged  to  suit  the  vertical 
candle-power  of  the  lamps  which  would 
be  as  given  in  Table  J. 

TABLE  I. 
Effect  of  beiglit  on  profile  curve  of  lamp  in 
order  to  produce    25  ft.  candles  minimum  and 
2'Oft.  candles  maximum  horizontal  illumination 
3  ft.  above  platform  level. 

Height  of  lamp      ^"g'^     1  Candle!    ^^^^eTert^eal 
above   Platfoonj^„jfj°^^,l,  Power      "Jlf^'itFower 


13  feet 
15    „ 
20    „ 


18°  400  200  c-p. 

22"  34.')    1        290    „ 

30°  295    I        570    „ 


The  above  figures  are  taken  for  lamps 
arranged  60  ft.  apart. 

The  profile  cmves  of  hghting  of 
various  types  of  light  sources  are  suffi- 
ciently well  known  to  illuminating 
engineers  to  enable  them  easily  to 
decide  on  the  height  of  any  type. 
For  example,  if  low-pressure  mverted 
gas    mantles    were    used,    they    would 


have  to  be  erected  between  15  and  20  ft. 
above  the  platform  level  ;  the  same 
would  apply,  of  course,  to  the  ordinary 
pattern  of  flame  arc  lamp.  On  the 
other  hand,  vertical  incandescent  gas 
mantles  or  tungsten  lamps  could  be 
placed  as  low  as  13  ft.  from  the  platform 
level.  It  is  not  always  possible  to 
follow  this  rule  of  spacing  owing  to 
constructional  features  of  a  railway 
station,  supports  and  other  obstruc- 
tions ;  these  often  necessitate  that 
the  lamps  should  be  arranged  at  dis- 
tances apart  which  result  in  the  mini- 
mum of  shadow  ;  but  in  this  case  the 
writer  advocates  quite  a  different 
system  of  lighting,  namely,  that  the 
pillars  or  roof  supports  should  be  sur- 
rounded by  the  lamps  themselves. 
This  practice  has  not  been  generally 
adopted,  it  being  more  common  to 
erect  or  suspend  the  lamps  between  the 
supports,  wliich  unfortunately  results 
in  the  minimum  illumination  being 
halved  in  the  shadow  of  the  support. 
This  shadow  cannot  be  avoided  where 
large  units  of  light  are  used,  but  in 
nearly  every  case  it  will  be  found  more 
efficient  to  abandon  the  large  units  of 
light  and  erect  small  units  of  light 
round  the  supports  themselves,  taking 
care  to  use  efficient  reflectors,  which 
does  away  with  all  fixed  shadows  and 
results  in  a  higher  mmimum  illumina- 
tion efficiency. 

In  order  to  make  a  comparison  be- 
tween the  relative  illuminating  value 
of  high  and  low  candle-power  units,  it 
is  necessary  to  take  a  definite  length 
of  platform  into  consideration  ;  there- 
fore, in  the  followmg  table,  this  has 
been  put  at  1,000  ft.  The  heiglit  of 
the  lamps  is  stated  as  the  height  above 
the  photometer  screen,  which  must 
be  added  to  the  height  mentioned  in 
order  to  calculate  the  height  above 
the  platform. 

It  naturally  follows  that  the  width 
of  the  platform  which  would  be  illu- 
minated to  the  minimum  extent  is 
equal  to  half  the  distance  between  the 
lamps.  Thus,  in  tlie  case  of  A,  for 
example,  this  would  be  10  ft.,  or  5  ft. 
on  either  side  of  tlie  line  of  lamps. 

A  general  analysis  of  the  above 
table  goes  to  show  that  when  the  dis- 
tance apart  of  the  lamps  exceeds  60  ft., 
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and  it  is  intended  to  use  high  candle-  therefore     the     electric     flame     lamps 

power  lamps,   these  must  be  at  least  might  be  favourably  considered  under 

twice  as  efficient  as  the  smaller  units  Scheme  I.,  but  in  order  to  get  satis- 

in  order  to  obtain  the  same  results  at  factory  results  and  keep  the  extremes 

the  same  cost.     For  instance,  sujjposing  of   illumination   within   the   prescribed 

examples  A,  B,  C,  and  D  were  carried  limits,    it   would   be   necessary   to   use 

out    by    means    of    low-pressure    gas  high-current    lamps    vdih    dioptric    or 

mantles    or    tungsten    electric    lamps,  similar  light  deflecting  globes. 


Total  C.P.  required  to  obtain  '25  ft.-candles  minimum  horizontal  illumination  with  lamps  of  various 
powers,  and  ratio  of  same. 


Index. 

Distance  apart. 

Height. 

Angle  F. 

Minimum 

point. 

C.P.  of  LampB. 

Total  C.P. 
per  1000  feet. 

Ratio. 

A 

20  feet 

10  feet 

45= 

85 

1750 

1 

B 

40    ,. 

10    „ 

27° 

138 

3450 

2 

C 

50    „ 

10    „ 

22'' 

237 

4750 

2-7 

D 

60    „ 

13    „ 

23° 

400 

66H6 

3-9 

E 

80    „ 

15    „ 

20O 

650 

8125 

4-65 

F 

100    „ 

15    „ 

17" 

1200 

12000 

6-86 

G 

100    „ 

20    „ 

22° 

1(X)U 

10000 

5-7 

H 

140    „ 

20    „ 

16^ 

2375 

16960 

9-7 

I 

140    ., 

25    „ 

19^' 

2050 

14600 

8-3 

J 

200    „ 

25    „ 

W 

5500 

27500 

1.5-7 

K 

20O    „ 

30    „ 

17° 

4700 

2350O 

13-4 

and  E,  F,  G,  and  H  by  high-pressure 
gas  mantles  or  flame  arc  lamps,  the 
latter  would  have  to  be  twice  as  effi- 
cient as  the  former  at  the  angles  of 
light  mentioned  ;  but,  on  the  other 
hand,  if  it  were  possible  to  utilize 
method  B  witli  the  former,  and  G 
with  the  latter,  the  1,000  c.-p.  lamps 
would  need  to  be  nearly  three  times  as 
efficient  as  the  140  c.-p.  incandescent 
lamps. 

Taking  that,  with  gas,  the  high- 
pressure  mantles  give  60  candles  per 
cubic  foot  against  20  to  30  for  the 
low-pressure  mantles,  it  is  obvious 
the  low-pressure  mantles  would  be  the 
more  efficient  system. 

In  the  case  of  electric  light,  where, 
with  tungsten  lamps  and  suitable 
reflectors,  it  is  possible  to  obtain 
1-5  candles  per  watt  at  the  angles 
mentioned,  whereas  with  flame  arc 
lamps,  unless  of  very  high  candle- 
power,  2  to  2-6  candies  per  watt  at 
an  angle  of  17  degrees  is  rarely  ex- 
ceeded. The  u.se  of  flame  arc  lamps 
would  not  compare  favourably  with 
the  tungsten  lamps  ;  on  the  other  hand, 
six  candles  per  watt  can  be  obtained 
with   the   higher  candle-power  lamps  ; 


As  proof  of  these  statements  I  have 
actual  examples  of  stations  before  me, 
illuminated  by  these  various  systems, 
which,  when  brought  down  to  a  common 
basis,  work  out  as  follows  : — 

TABLK  III. 


d 

•e 

§d 

S 

a^ 

oS 

s^-i 

•='o 

K 

|i 

2  =  i 
^s'" 

■=sg 

g  =  -5- 

it 

^ 

a 

° 

^•° 

Opeu  type  Arc 

100  ft. 

7.500 

■1 

75000 

Flame  Arc  Lamp 

90  „ 

3650  . 

•25 

14600 

Large  Current 

Flame  Arc  with 

Dioptric     Globe 

72  „ 

9700 

1-25 

7800 

Tungsten  Lamps 

50  ,, 

6000 

■45 

13300 

" 

25  „ 

12000 

2-0 

6000 

It  will  be  noted  that  these  figures, 
which  are  the  average  of  several  inde- 
pendent measurements,  clearly  bring 
out  the  economy  of  using  compara- 
tively small  units  of  light,  and  also 
that  if  large  units  of  light  are  used, 
special  diojitric  globes  are  necessary. 

It  must  also  be  borne  in  mind  that 
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cost  is  not  only  affected  by  the  con- 
sumption of  gas  or  electricity,  but  also 
by  the  relative  cost  of  renewals,  labour, 
&c.,  which  is  considerably  higher  with 
high-pressure  gas  lamps  or  electric 
flame  arc  lamps  than  is  the  case  with 
low-pressure  gas  or  tungsten  electric 
lamps. 

At  various  times  tlie  author  has  had 
the  opportunity  of  making  illumination 
tests  at  a  large  number  of  stations  of 
varying  importance,  the  results  of 
which  are  interesting  as  indicating  the 
condition  prevailing  at  the  present  time. 
These  results  are  set  out  in  Table  IV. 


be  congratulated  on  the  excellent 
results  ;  especially  good  are  the  sta- 
tions where  100  c.-p.  tungsten  lamps, 
with  obscured  lower  parts,  arc  used, 
suspended  in  large  opal  glass  shades. 
Not  only  is  the  average  minimum  illu- 
mination good,  namely,  -3  foot-candles, 
but  the  maximum,  which  was  generally 
found  to  be  2-5,  is  not  excessive,  and 
there  is  no  doubt  that  the  cost  is  very 
moderate,  as  the  total  candle-power 
or  watts  per  1,000  ft.  of  platform 
is  about  3,500,  and  the  consumption  of 
energy  is  comparatively  low.  As  the 
sources  of  light  on  tube  stations  must 


TABLE  IV. 

Test 
Lines. 

CUss  of  Station. 

Type  of  Lamps  in  Use. 

Average  Minimum 
horizontal    illumina- 
tion. 

1 
2 
3 
■1 

6 
7 
8 
it 
10 
11 
12 
13 
14 
15 
16 

Large  Main  Line  Station 
Main  Line  Terminus 

„        „      Station     

Main  Line  large  Junction     ... 
Suburban  Station  (average)  ... 
Underground  Tube  Stations... 

Low  pressure  Gas  upright  Mantles 
High  Pressure  Gas 

Flame  arc  lamps      

„      with  special  globes            

Ordinary  open  arcs 

Tungsten  lamps        

Inverted  gas            

Upright  mantles      

Enclosed  arc  lamps            

Tungsten  lamps       

■01,5  foot-candles 
•07           ,, 
•12 
•2 

•23            ',! 
1-26 

■08 
1-25 

•05 

•1 

■05 

•24 

■38 

•18 

•28 

It  will  be  seen  from  the  above  results 
that  it  is  impossible  to  obtain  any 
definite  idea  of  railway  engineers" 
requirements  as  to  the  minimum  hori- 
zontal illumination.  For  example,  the 
station  mentioned  under  Test  I  deals 
with  more  traffic  tlian  that  mentioned 
under  Test  5.  Example  No.  7  is  up 
to  standard  mentioned  by  Mr.  Roger 
Smith,  and  there  is  no  doubt  it  is 
sufficiently  lighted,  but  it  is  gloomy  com- 
pared with  Station  5,  where  the  liigher 
miniminn  is  gained  by  placing  the 
lamps  closer  togetlier. 

It  will  be  noted  that  the  tube  sta- 
tions are  much  more  consistent,  and  I 
think  it  will  be  agreed  that  they  are, 
generally  speaking,  amply  ilhiminatrd. 
There  is  every  evidence  that  con.sider- 
able  care  has  been  exercised  in  illu- 
minating the  tube  stations,  and  I 
think  the  engineers  responsible  are  to 


necessarily  be  placed  low  the  use  of 
any  high  canclle-power  lamp  would 
be  disadvantageous,  but  I  am  surprised 
that  more  advantage  is  not  taken  of 
the  excellent  reflecting  properties  of 
the  glazed  white  walls  which  predomi- 
nate in  some  stations. 

The  Lighting  of  Goods  Sheds. 
This  is  a  very  similar  proposition 
to  that  of  passenger  stations,  with  the 
exception  that  the  minimum  illu- 
mination must  be  sufficiently  high 
to  allow  of  labels  being  easily  and 
quickly  read.  This  means  that  any 
illumination  below  0^25  foot-candles 
causes  delay  in  handling  the  goods  ; 
but,  of  course,  this  degree  of  illu- 
mination is  only  necessary  at  the  parts 
where  the  goods  are  being  handled, 
therefore  an  economical  system  would 
be  one  by  which  the  illumination  could 
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be  varied  at  any  particular  part  of  the  fault  of  patchiness  " — in  other  words, 
shed.  The  general  structure  and  con-  keeping  the  hmits  of  illumination 
ditions  prevailing  in  good.s  sheds  varies  within  reasonable  bounds.  In  a  paper 
considerably,  thus  making  it  necessary  read  before  the  Institution  of  Electrical 
to  treat  each  case  separately.  Engmeers,     I    called    these    limits    the 

The  illumination   of    shunting  yards     "  diversity    factor  "    of    illummation  ; 
and  oj^en  goods  yards  is,  m  the  author's    this  term  was  adversely  criticized,  but 
opinion,    a   case   where   large   units   of    as    no    better    lias    been    suggested,    I 
light   are   essential ;     these   should   be    am  afraid  I  must  adhere  to  it.     This 
erected     as     higli     as     possible.     For    diversity    factor    m    railway    station 
example,    a    I2-amp.    flame    arc    lamp    lighting  is  particularly  noticeable.    For 
provided  with  dioptric  or  similar  globes    example,  it  is  not  uncommon  to  see  a 
erected    on    a    mast    50  ft.    high,    will    ticket  inspector  walk  towards  a  lamp 
cover  an  area  of  12.5  ft.  radius  with  a    in  order  to  inspect  a  ticket ;    this  time 
minimum    liorizontal    illumination    of    would  be  saved  if  the  minimum  illu- 
•1  foot-candles,  or,  where  the  light  from     mination  was  sufficient  for  the  purpose, 
two  meet,  a  radius  of  160  ft.  is  jiossible.     and   therefore   that   should   be   one   of 
This    means    that    lamps    at    100  yds.    the  factors  taken  into  consideration, 
apart  would  give  a  minimum  illumina-         It   is,    of   course,    admitted   that   in 
tion  considerably  liigher  than  is  gener-     small  stations  tickets  are  only  examined 
ally  requu-ed.     On  the  other  hand,  the    at  the  barrier,  and  in  such  cases  Mr. 
maximum  illumination  would  not  ex-    Fowler  suggests  "  that  all  that  is  neces- 
ceed  0-5  with  lamps  of  this   type  at    sary  is  to   provide  sufficient   Ught   to 
the    height    mentioned.     Under    these    prevent  accidents  "  ;   but  I  think,  even 
chcumstances    it    is    doubtful    if    any    in     small     stations,     the     illumination 
better  means  of  lighting  shunting  yards    should   be   sufficient   to   allow   luggage 
could  be  adopted,  but  stress  must  be    labels  to  be  deciphered  and  faces  to  be 
laid  on  the  fact  that  in  order  to  obtam    recognized  ;     therefore,   it   is   doubtful 
these    results    correct    distribution    of    whether  a   limit   below  -I    foot-candles 
the  light  is  essential,  and  in  the  case    should  be  permissible, 
of  most  lamps,  this  can  only  be  obtained         Another    feature    which    enters    into 
by  adoptmg  correctly  designed  globes    raih\ay    station    illumination    is    the 


class  of  passengers  who  use  the  station. 
For  example,  in  a  highly  respectable 
village,  with  few  exceptions,  the  pas- 
sengers are  all  \^ell  known  to  the  station 
officials  :     on    the    other    hand,    in    a 


and  reflectors. 

Illumination   of    offices,  Booking 
Halls,  itc. 

As      the      illumination      of       these  factory  district,  tliousands  of  men  and 

embodies  the  same  features  as  many  women,  all  of  one  class  and  very  often 

other  problems  aheady  discussed  and  of  similar  appearance,  use  the  stations 

dealt  with  by  tliis  Society,  I  do  not  night   and   niorning,   hurrying  to   and 

projjose  to  deal  with  it  here,  but  rather  from    their     work  ;     in    these     cases  a 

to  confine  this  paper  to  that  section  of  liigher     standard     of     illumination     is 

illumination  in  connection  with  raih^ay  necessary,  at  any  rate  at  those  times, 

systems  which  is  peculiar   to  railway  These  local  conditions,  affecting,  as 

work.                                                         '  they    do,    the    degree    of    illumination 

In  order  that  some  decision  maj'  be  necessary,  make  the  task  of  fixing  on 

come    to    on    degrees    of    illumination  any  definite  standard  for  the  various 

required,  it   is   necessary  to   take  mto  classes  of  stations  a  difficult  problem  ; 

consideration  the  various  pm-poses  for  nevertheless,    it    emphasizes    the    fact 

which  the  illumination  is  required  ;   but  that  if  the  degree  of  illumination  was 

before  doing  so,  I  should  like  to  call  capable  of  being  varied   by  the   local 

your  attention  to  a  very  valuable  paper  officials  to  meet  the  exigencies  of  the 

on  this  subject  read  before  the  Institu-  moment,      nearly     perfect     conditions 

tion  of  Mechanical  Engineers  in  1906  would  result,  as  the  local  officials  are 

by   Mr.    Henry    Fowler,    m   which    he  generally   in   a   position   to   know   the 

lays  great  emphasis  on  avoiding  "  the  exact  requirements  at  all  hours  of  the 
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iiight.  Under  these  circumstances,  I 
would  suggest  that,  even  in  unimpor- 
tant stations,  a  minimum  of  -25  foot- 
candles  should  be  obtainable  when  all 
the  light  is  turned  on.  This  variation 
in  candle-power  should,  if  possible,  be 
controlled  from  one  point,  and  if  the 
limits  were  arranged  from  '25  to  05 
foot-candles,  all  requirements  would 
be  fulfilled  at  a  low  cost,  provided  the 
arrangements  were  such  as  to  reduce 
the  illumination  in  proportion  to  the 
electricity  or  gas  used. 

In  reading  a  paper  before  this  Society 
one  naturally  avoids  any  invidious 
comparisons  Ijetween  the  competitive 
illuminants  ;  but,  while  on  this  subject 
of  control  of  illumination,  it  is  neces- 
sary to  mention  that  in  the  case  of  gas 
mantles  it  can,  I  beUeve,  only  be 
effected  at  the  cost  of  efiftciency  unless, 
of  coiu-se,  the  mantles  are  grouped  in 
lanterns  piped  in  such  a  way  as  to 
allow  of  gas  being  turned  off  from 
mantles  in  each  group,  and  even  then 
the  use  of  by-passes  often  affects  the 
saving  adversely.  In  the  case  of  elec- 
tric lamps  it  is  easily  accomplished  with- 
out loss  by  running  three  wires  instead 
of  two.  In  the  case  of  either  ilhnninant 
it  is  not  economical  to  turn  out  inter- 
mediate light  sources,  as  the  reduction 
of  illumination  is  then  out  of  all  pro- 
portion to  the  reduction  in  cost. 

Wlien  dealing  with  railway  station 
lighting  the  illuminating  engineer  will 
find  that  the  ordinary  lay  man — by 
which  I  mean  the  man  not  versed  in 
illuminating  problems — will  nearly  al- 
ways show  a  preference  for  lamps 
having  opalescent  globes  ■«ell  filled 
with  light.  Lamp  makers  have  known 
this  for  some  time,  as  is  demonstrated 
by  the  dense  opalescent  globes  often 
sujiplied  with  flame  arc  lamps,  and  if 
such  globes  are  installed,  though  the 
actual  mminuim  illumination  may  be 
lower,  the  lay  man  will  give  it  as  his 
opinion  that  the  lighting  is  better,  and 
even  engineers  are  often  misled  into 
thinkmg  that  the  useful  candle-power 
of  the  lamp  is  higher. 

I  have  in  my  mind  an  actual  example 
of  this,  where  in  one  case  the  maxi- 
mum illumination  was  4  foot-candles, 
and  the  minimum  -3  ;  whereas,  when 
this    was    compared    with    a    type    of 


lamp  which  gave  a  maximum  of  2'75 
and  a  minimum  of  '45,  many  gave  it 
as  then-  opinion  that  the  illumination 
was  preferable  with  the  former,  thus 
showing  that  they  could  not  realize 
the  importance  either  of  diversity 
factor  or  minimum  illumination  ujion 
both  of  which  Mi-.  Fowler  and  Mi-. 
Roger  Smith  and  myself  lay  considerable 
stress. 

It  may  be  suggested  that  the  attrac- 
tiveness of  highly  opalescent  globes 
enclosing  high  candle-power  lamps  is 
due  to  the  reduction  in  glare  ;  but  it 
must  be  borne  in  mind  that  glare  can 
be  avoided  by  more  economical  means 
than  dense  globes.  For  instance,  rais- 
ing the  height  of  the  lamps  out  of  the 
line  of  sight,  or  by  providing  them 
with  suitably  designed  reflectors,  which 
prevent  the  naked  lani])  bcinn  seen 
except  against  the  well-illmninated 
white  surface  of  the  reflector.  Again, 
in  the  case  of  tungsten  electric  lamps  or 
similar  lamps,  the  partial  obscuring  of 
the  lower  part  of  the  bulbs  or  globes, 
as  is  done  on  the  Tube  stations,  will 
not  only  prevent  glare,  but  also  produce 
more  even  distribution  of  light. 

In  conclusion,  I  will  attempt  to  sum 
up  the  points  which  require  careful 
consideration  when  dealing  with  this 
subject.  As  all  railway  stations  are 
used  for  similar  jjurposes,  though  in 
different  degrees,  it  would  seem  that 
the  standard  of  illumination  should  be 
similar  ;  but,  as  in  many  stations 
the  service  does  not  demand  this 
degree  of  illumination,  except  at  rare 
intervals,  means  should  be  installed 
by  which  the  cost  of  lighting  such 
stations  is  reduced  not  by  lowering  the 
degi-ee  of  illumination,  but  by  ensurmg 
that  it  can  be  easily  varied  to  a  low 
standard  when  the  "platforms  are  not 
in  use. 

From  this  it  follows  that,  with  the 
exception  of  very  important  terinini  or 
stations  where  a  frequent  service  de- 
mands it,  it  is  advisable  to  adopt 
comparatively  small  light  units  in 
order  that  each  platform  may  be  dealt 
with  separately,  and  the  fight  reduced 
when  any  platform  is  not  in  use.  It 
is  to  be  'hoped  that  the  discussion  on 
this  paper  will  lead  to  some  standard 
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of  illumination  being  decided  upon,  and 
I  think  that  the  thanks  of  this  Society 
are  due  to  Mr.  Roger  Smith  for  having 
suggested  sucli  a  standard.  I  also  wish 
to  take  this  of)portunity  of  tlianking 
him  for  the  very  vahiable  data  he  so 
kindly  put  at  my  disposal,  and  to  say 
how  much  I  regret  that  he  was  unable 
to  collaborate  with  me  in  submitting 
this  paper,  as  I  am  certain  that,  had 
he  been  able  to  do  so,  it  would  have 
been  of  some  considerable  value  ;  ^vhere- 
as,  as  it  stands  at  present,  I  can  only 
hope  that  it  will  be  of  use  in  ojDening 
up  the  subject,  with  the  object  of  pro- 
moting a  useful  discission,  during  which, 
I  trust,  the  railway  engineers  will  give 
us  the  benefit  of  their  experience  and 
their  opinions  as  to  the  requirements 
of  railway  station  illumination. 

[Since  WTiting  this  paper,  the  report 
of  a  Committee  on  Illumination  pre- 
sented before  the  Association  of  Rail- 
way Electrical  Engineers  in  Chicago 
has  been  issued,  and  an  abstract  of 
tliis  occurs  in  The  Electrical  World 
(Dec.  2nd),  from  which  I  may  quote  a 
few  passages  %\'hich  are  of  interest  in 
connexion  with  this  joaper : — 

Yards. — The  propertie.s  of  a  lamp 
chosen  for  this  class  of  work  should  be 
good  distribution,  reliable  action,  and  a 
colour  of  light  suitable  for  penetrating 
smoke,  fog,  &c.  The  flame  lamp,  with  its 
penetrating  yellow  flame  and  higli  effi- 
ciency, lends  itself  admiraljly  for  the  jjur- 
pose.  The  development  of"  the  long-life 
electrodes  has  added  an  impetus  to  the 
adoption  of  this  type  of  lamp.  Large- 
type  timgsten-filament  lamps  are  now 
developed  that,  used  under  suitable 
reflectors,  are  also  useful  for  this  class 
of  work.  The  unit  should  be  suspended 
high  in  order  to  avoid  decreasing  the 
aljility  of  the  eye  to  see  and  to  eliminate 
shadows    between    cars. 

Train  Sheds  and  Platforms. — A  general 
illumination  is  required  of  sufficient  in- 


tensity to  afford  convenience  to  pas- 
sengers in  passing  to  and  from  the  trains, 
and  to  enable  conductors  and  train- 
men to  inspect  the  tickets,  and  also  to 
facilitate  the  handling  of  baggage. 

Because  of  the  prevailing  high  ceilings 
of  train  sheds,  the  lighting  has  been  con- 
fined principally  to  the  larger  units  such 
as  arc  lamps.  However,  since  the 
development  of  the  high-efficiency  in- 
candescent lamp  in  large  sizes  we  may 
expert  a  goodly  share  of  this  class  of 
lighting  to  go  to  the  incandescent  lamps. 
In  low-ceiling  sheds  relatively  snaall 
units  located  between  traoks  give  better 
results  from  tlie  standjioint  of  light 
distribution  and  consequent  avoidance 
of  shadows. 

Freight  House  and  Platform. — The  re- 
quirement for  this  class  of  lighting  is  low 
general  ilhunination,  sufficient  to  dis- 
charge or  load  and  sort  the  various  classes 
of  freight.  This  may  be  accomplished  best 
by  incandescent  lamps,  the  type  of  lamp 
being  governed  by  the  heiglit  of  roof 
truss.  In  most  cases  the  high-effi -iency 
incandescent  tungsten  filament  lamp  will 
be  found  best  adapted,  and  this  should 
be  equiiJiJed  with  suitable  reflectors  and 
suspended  close  to  the  ceiling.  For 
buildings  with  high  ceilings,  where  the 
lamjjs  may  be  hung  at  a  height  sufficient 
to  eliminate  objectionable  glare  and  also 
secure  proper  distribution,  the  flame  or 
luminous  arc-lamp  may  be  used  tQ  good 
advantage.  Where  there  are  receiving 
and  shipping  desks  or  tables  these  can 
be  lighted  by  means  of  drojD  lights,  con- 
sisting of  small  -  candle  -  power  lamps 
equipped  with  metal  reflectors.  These 
reflectors  should  be  of  such  shape  as  to 
screen  the  lamp  filament  from  the  clerk's 
eyes. 

The  lighting  of  platforms  is  accom- 
plished to  best  advantage  by  means  of 
small-candle-power  incandescent  lamps. 
These  miits  should  be  equipped  with 
metal  reflectors,  and  suspended  either 
from  wall  bracket  arms  on  the  side  of 
the  shed  or  else  from  the  roof  where  the 
platforms  are  covered  by  projecting 
eaves.  The  intensity  of  illumination 
required  for  this  class  of  work  is  about  the 
same  as  that  necessary  for  the  interior 
lighting  of  freight  houses.] 


Discussion. 

The   Chairman,    before    opening   tlu'  thought   it    would    be   convenient   for 

cliscussion    explanied    that   a   series  of  those    present    to    have   these   figures, 

tests  had  been  made  on  the  underground  which     were     supplementarv     to    Mi-, 

railways   by   Mr.   J.   S.    Dcnv,   and    he  Harrison's     paper     before   'them,     as 
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Table   1.— ILLUMINATION,  DATA  FOlt  TDBE  RAILWAYS. 


Railway. 

Method  of 
1  igliting. 

Width  of 
Platform. 

^  p. 
1^ 

If 

Is 

5  > 

Feet. 
40 
25 
25 

PI 

Watt-, 
sq.  ft. 

1-5 

0-45 

11 

Illumination 
between  lamps. 

A.verage 
Foot- 
19 
2-6 
16 

Min. 

G)-eat  Northern  cb 
CiUj 
Moorgate  Street 

Old  Street 

Enclosed  arcs  6  amp. 
dense    outer    globe 
5  in  series  on  .550  v. 

Bare     Tantalum     100 
watt  lamps  and  opal 
shades          

Holophane           lieini- 
sphere.s     220     watt 
Tantalum  lumps    ... 

Approx. 
feet. 

10 

10 

8 

Feet. 
9i 
8i 
9i 

candles. 
0(i 
0-8 
0-9 

Central  London 
Chancery  Lane 

British  Museum 

Enclosed      arcs,      5'5 
amps.,  5  in  series  on 
550  V 

Holophane  Reflectors 
and  lOO  watt  Tung- 
sten lamps 

10 
10 

10 
10 

65 
24 

0-9 
0-4 

1-0 
1-2 

0-3 
105 

Piccadilly  cC- 

Bromplon 
Piccadilly  Circus 

Op  il  hexagonal  shades 
and  125  watt  frosted 
Tungsten  lamps     ... 

10 

13 

30 

0-4 

l-l 

0-4 

Charing  Cross  d: 

Hampstead 
S.  Kentish  Town 

„ 

10 

13 

35 

0-.35 

07 

0-25 

City  <fc  S.  London 
Bank 

Kennington 

Oval 

Enclosed  arc  lamps  (5 
arap.,  i  in  series  on 
500  V.)          

Bare  100  c.p.  Tungsten 
lamps            without 
shades           

Bare  Tantalum  50  op. 
lamps  (2   in  series) 
without  shades      ... 

12 
10 
10 

lOA 
9 
8i 

40 
24 
40 

1-25 
0-5 
0-25 

3-0 

0-75 

0-35 

10 

0-45 
01 

Waterloo  <{•  City 
Waterloo 

Tungsten      .55      watt 
lamps  with  enamel- 
led reflectors,  p'aced 
at  inside  of  platform 

12 

0 

12 

0-375 

0-6 

0-35 
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Fig.  1. — llourgate  Street   Station    (Gre-it   Nortliera  and   City   Uailway),  liyliteJ  by   lantaliim 
Lamps  and  opal  shades. 
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Fig.  2.— Old  Street  Station  (Great  Northern  and  City  K'lihv.ay)  liglited  by  Holophane  Bowls 
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further  material  for  discussion.  He  had 
therefore  much  pleasure  in  calling  upon 
Mr.  Dow  to  present  these  data. 

Mk.  J.  S.  Dow  said  that  at  Mr. 
Gaster's  sug^esdon  he  had  visited 
several  railways  and  made  measure- 
ments of  illumination  wliich,  it  was 
hoped,  would  be  of  interest  to  the 
Society.  Up  to  the  present  he  had 
confined  himself  to  the  tubes,  but 
lioiDed  eventually  to  suijplement  these 
data  by  figures  for  other  railways.  It 
was  most  interesting  to  see  how  keenly 
the  question  of  illumination  was  now 
being  taken  up  and  how  active  railway 
engineers  Mere  in  making  e.xjjeriments 
on  lighting.  He  proposed  to  bring  some 
of  these  developments  before  the  notice 
of  the  Society,  and  hoped  that  this 
data  would  be  useful  to  those  engaged 
in  railway  illumination,  and  would  be 
of  assistance  in  establishing  a  standard 
for  platform  lighting.  He  wished  to 
make  it  clear,  however,  that  he  was 
not  attempting  a  general  comparison  of 
the  advantages  of  different  systems  of 
lighting,  as  this  would  entail  a  far 
more  detailed  study  of  the  cu'cum- 
stances  than  could  be  presented  in  the 
tables  about  to  be  shown. 

The  measurements  of  illumination 
were  made  with  the  Holophane  lumeter 
instrument  in  a,  horizontal  plane  40  in. 
(approximately  1  metre)  above  the 
platform.  The  figures  given  were 
taken  underneath  the  lamps  (which, 
in  the  case  of  tube  raihvays,  practically 
corresi^onded  with  measm-ements  near 
the  edge  of  the  platform — the  most 
essential  part  to  receive  good  illumina- 
tion) ;  as  a  matter  of  fact,  however, 
the  readings  near  the  side  of  the  tube 
were  usually  not  very  noticeably  dif- 
ferent from  those  at  the  centre  of  the 
tube,  owing  to  the  reflection  from  the 
tiled  surface. 

The  sjjeaker,  jwesenting  Table  I., 
pointed  out  that  the  minimum  illumina- 
tion was  (with  one  exception)  above 
025  foot-candles,  which  afforded  an 
interesting  confirmation  of  Mr.  Harri- 
son's suggested  standard  mininmm 
(0-25  foot-candle).  It  might  also  be 
noted  that  the  figures  given  for  the 
tube  stations  using  opal  hexagonal 
shades  and  tungsten  lamps  ^\■ere  very 
close    to     those     mentioned     by    Mr. 


Harrison  (namely,  a  maximum  of 
about  25  and  a  minimum  of  about 
03  foot-candle)  for  a  similarly  lighted 
station.  It  should,  however,  be  re- 
called that  in  tubes  running  all  day 
the  hours  during  which  lamps  had 
burned  soon  mounted  up,  and  he 
understood  that  it  was  by  no  means 
infrequent  for  metallic  filament  lamps 
to  burn  for  4,000-5,000  hours.  Con- 
sequently some  latitude  in  the  measure- 
ments of  illumination  must  be  allowed, 
higher  results  being  naturally  obtained 
in  the  case  of  a  new  installation.  The 
figures  for  the  consumption  were  neces- 
sarily to  be  regarded  as  approximate. 
They  were  calculated  in  terms  of  the 
area  of  platform  lighted.  It  might, 
however,  be  argued  that  the  lamps 
were  also  needed  to  light  the  rails,  and 
in  this  case  a  breadth  of  about  18  ft., 
instead  of  10  (the  usual  breadth  of  the 
f)latform),  must  be  allowed,  and  the 
watts  per  sciuare  foot  reduced  accord- 
ingly. The  central  positions  usually 
assigned  to  lamps  in  the  tubes  naturally 
meant  that  a  very  considerable  amount 
of  light  fell  on  the  rail  bed.  Presum- 
ably, this  was  desirable  on  the  tubes, 
but  he  noticed  Mr.  Harrison  had  stated 
that  very  little  light  was  needed  for 
this  purpose.  It  would  be  interesting 
to  hear  the  views  of  railway  lighting 
engineers  on  this  matter.  Another 
point  to  be  noted  was  that  a  certain 
amount  of  light  should  be  allotted  to 
the  sides  of  the  tube,  in  addition  to  the 
platform.  It  would  be  noted  that 
there  was  a  striking  difference  in  the 
consumption  of  electricity  for  the 
two  systems  used  at  the  Moorgate 
Street  station  on  the  Great  Northern 
and  City  Railway.  This  tungsten  light- 
ing was  only  used  for  the  "  short-train  " 
service,  the  arc  lamps  being  used  for 
normal  conditions.  The  effect  of  the 
tungsten  lamps  and  opal  shades  was  to 
throw  the  greater  part  of  the  light  on 
the  platform,  but  to  leave  the  upper  part 
of  the  tube  in  comparative  shadow. 
Moreover,  he  was  incUned  to  suggest 
that  the  bare  tungsten  lamps,  placed 
at  the  comparatively  low  height  of 
8^  ft.,  had  a  somewhat  glaring  effect, 
and  thought  the  newest  method  of 
lighting  employed  at  Old  Street  an 
improvement  in  this  respect. 
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This  question  of  special  ligliting  for 
short-train  service  was  interesting  as 
ilhistrating  tlie  local  circumstances 
to  be  taken  into  account  in  judging 
lighting  conditions.  Again,  tlie  long 
platforms  in  use  on  this  line  had  been 
designed  with  a  view  to  longer  trains 
from  other  services  eventually  running 
through  on  to  the  Great  Northern  and 
City  line.  Meanwhile,  ho\\ever,  it  was 
only  considered  necessary  to  illuminate 
strongly  the  part  of  the   platform   on 


Several  slides  were  next  thrown 
upon  the  screen,  showing  the  method 
of  illumination  of  the  Moorgate  Street 
and  Old  Street  stations  on  the  Great 
Northern  and  City  line,  the  British 
Museum  station  on  the  Central  London 
Railway,  the  Bank,  Kefinington,  and 
Oval  stations  on  the  City  and  South 
London,  and  the  Piccadilly  Circus 
station  on  the  Piccadilly  and  Brompton 
Railway.  In  the  latter  case  an  inter- 
esting novelt\^  was  the  placing  of  a  lamp 
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Fig.  3. — Piccadilly  Circu.s  Station,  lighted   by    opal   shades   and   Tungsten  lamps.      Note  the 
special  illumination  of  end  wall  of  tube  by  concealed  lamp  in  a  recess  in  roof. 


which  the  tube  trains  drew  up.  One 
other  special  point  he  might  mention. 
Visitors  to  the  tubes  would  notice  the 
line  of  lamps  on  the  platform  wall,  ap- 
parently additional  to  the  general 
lighting.  These  lamps  were  in  the 
nature  of  a  safeguard,  being  run  off  a 
set  of  mains  from  the  local  electric  supply 
company,  and  entirely  independent  of 
the  railway  circuit.  In  the  event  of  a 
breakdown  of  the  railway  generating 
station,  therefore,  this  emergency  light- 
ing would  always  be  available. 


in  a  recess  in  the  ceiling,  so  as  to  illu- 
minate the  end  wall  of  the  tube  without 
the  actual  lamp  being  visible  to  people 
on  the  platform  ;  this  was  intended 
mainly  for  ornamental  effect,  and  to 
prevent  the  impression  produced  of 
the  station  "  having  no  end  to 
it." 

The  closer  distance  of  the  enclosed 
arc  lamps  at  the  Bank  (City  and  Sou.th 
London)  station,  as  compared  with 
those  at  Chancerj'  Lane,  had  a  marked 
effect  on  the  illumination,  the  minimum 


^^ 


Fig.  4.-BRITISH  MUSEUM  STATION  ^Central  London  Railway), 

Lighted  by  Tmiysten  Lauips  and  Ilolopliane  Kellcctors. 

Average  illumination,  1-2    f  c.      1.     ^^,^^^^        j^    ,;,.^^ 
Minimum  ,,  lUot.c.      J 
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value  being    1    foot-candle    instead   of 
0-3. 

At  tlie  Kcnnington  station  a  scries 
of  naked  100-watt  tungsten  lamps 
without  any  shades  were  employed, 
it  being  jiresumably  considered  that 
tlie  white  tiled  walls  were  sufficient 
to  diffuse  the  light.  However,  he 
thought  that  the  presentation  of  un- 
screened filaments  at  the  comparatively 


4    - 
3    - 


Chancery  Lane  (enclosed  arcs). 


At  the  Oval,  where  doublets  of 
50  c.-p.  tantalum  lamps  are  employed 
(without  reflectors)  40  ft.  apart,  the 
illumination  was  natiu'ally  considerably 
below  the  average.  He  understood 
that  (except  for  the  substitution  of 
metallic  filament  lamps  for  carbon 
ones)  the  lighting  was  practically  iden- 
tical in  intensity  and  arrangement 
with  that  employed  on  all  the  stations 


British  Museum  (Holophane  Reflectors 
100-watt  Tungsten  lamps). 


Piccadilly  Circus  (hexagonal  opal  shades  and 
12.5- watt  lamps). 


Old  Street  (Holophane  Bowls  and  220-' 
Tantalum  lamps). 


Oval  (.bare  Tantalum  lamps). 


Bank   [City  and   South  London]  (enclosed 
arcs). 
Fio.  3.— Showing  distribution  of  illumination  on  various  platforms  of  Tube  Stations. 


low  height  of  8^  ft.  should  be  avoided. 
It  w  ould  be  noticed  that  at  the  British 
Museum  station,  where  the  spacing 
and  wattage  of  the  lamps  were  alniost 
identical,  the  consumption  was,  if 
anything,  slightly  less  than  at  Kcnning- 
ton, and  the  results  .seemed  much  better 
both  from  the  standpoint  of  uniformity 
and  with  a  view  to  the  avoidance  of 
glare.  This  improvement  suggested  the 
benefit  of  using  apj)ropriate  reflectors. 


in  1894 
power    was 


In  1890  only  half  this  candle- 
provided,  so  that  the 
illumination  minimum  must  have 
been  near  0-05  foot-candle,  and,  there- 
fore, judging  by  modern  standards, 
very  clim.  Yet  he  was  informed  that 
the  new  spapers  of  that  time  considered 
it  brilliantly  lit  by  comparison  with 
what  had  been  u.sual  before.  On  the 
City  and  South  London  Railway, 
which  was,  of  course,  the  earliest  tube 
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to    be   constructed   in   London,    other  those  illuminated  to  the  Oval  standard 

interesting  historic  parallels  might  no  suggests    that    the    illumination    has 

doubt   be   established   illustrating   the  apparently     increased     about     twenty 

great  advance  in  the  general  standard  times  since  1896. 


Fig.  S.—Showins;  new  method  of  li^Viting  passages  at  Piccadilly  Circus  Station  (Piccadilly  and 
Brompton  Railway).    The  lamps  are  concealed  in  whitened  slots  in  the  root. 

of    illumination    during    recent    years.  Mr.   Dow   next   showed   a   diagram 

A   comparison   of   the   illumination   of  (Fig.  5)  illustrating  the  distribution  of 

the  stations  lighted  with  enclosed  arcs  illumination  secured  on  the.se  railways 

(of  which  the   Bank  is  tj'jjical)  with  by     different     methods.     The     latest 


S'^ 


*- 


Fig.  6.— EarlV  fourt  .-^laiiuu  :  i"P  of  E- 
Tungsten  lamps.  Average  illuminatiuu  over 
square  foot. 


Cousuinptiou  U'O  watts  per 


Fig  7.— View  looking  up  Escalator.  The  lamps  are  screened  by  horizontal  ground 
glass  slabs  so  that  people  descending  do  not  see  the  source  uf  light.  The  staircase  was 
moving  -when  this  view  was  taken,  and  the  steps  (at  the  sidesj  therefore  cannot  be  seen. 
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metliod  employed  on  the  Great 
Northern  and  City  Railway  at  Old 
Street  (lighted  by  Holophane  liemi- 
spheres)  gave  a  much  more  uniform 
result  than  that  obtained  by  tlie 
enclosed  arcs  (as  at  present  arranged) 
at  Moorgate  Street,  while  the  illumina- 
tion secured  by  the  tungsten  lamps  and 
Holophane  reflectors  at  Britisli  Museum 
gave  a  nearly  uniform  value  of  1  foot- 
candle.  Tliese  data  would  be  interest- 
ing to  Mr.  Harrison  in  connexion  with 
his  .suggestion  that  uniform  illumina- 
tion could  most  readily  be  obtained 
by  grouping  small  units  near  together. 
Another  simple  means  of  promoting 
uniformity,  tlie  indirect  method,  \\ould 
be  dealt  with  shortly.  It  would  be 
observed  that  the  uniformity  of  the 
lighting  by  the  hexagonal  opal  shades 
and  frosted  lamps  at  Piccadilly  Circus 
was  also  fairly  satisfactory,  and  he 
wished  to  echo  Mr.  Harrison's  com- 
mendation of  this  system  with  a  view- 
to  avoiding  glare.  The  installation  at 
the  British  Museum  station  was  also 
good  in  this  respect,  and,  indeed,  a 
conspicuous  feature  of  the  methods  of 
lighting  being  introduced  in  the  tubes 
was  the  attention  paid  to  this  matter. 

The  speaker  then  went  on  to  say 
that  by  the  kindness  of  the  engineer  of 
the  London  Electric  Railways  permis- 
sion liad  been  granted  to  take  some 
measurements  and  photogi'aphs  on 
these  lines,  and  he  had  an  opportunity 
of  inspecting  some  of  the  very  latest 
installations.  The  .series  of  slides  pre- 
pared sho\\ed  some  most  interesting 
features.  He  understood  that  an  ar- 
rangement had  recently  been  made  to 
place  the  lighting  on  an  entirely  dis- 
tinct circuit,  independent  of  that  feeding 
the  trains,  and  thus  avoiding  the  in- 
conveniences of  rumiing  lamps  in  series 
on  the  naturally  somewliat  variable 
traction  pressure  of  550  volts.  Alter- 
nating current  was  now  being  trans- 
mitted at  220  volts  and  transformed 
down  to  60  volts  at  each  station.  (In 
addition,  there  were,  of  course,  the 
usual  emergency  lights  run  off  a  third 
entirely  distinct  ch-cuit  from  the  local 
electric  supply  company,  as  mentioned 
above.) 

The  first  of  this  series  of  illustrations 
showed  the  method  of  illumination  by 


indirect  opal  fixtures  and  tungsten 
lamps  at  tlie  top  of  the  "  escalator  "  at 
Earl's  Court  (Fig.  6).  Tlie  resultant 
illumination  was  very  soft,  and  lie  was 
assured  by  Mr.  Brook,  the  engineer  of 
tlie  company,  wlio  had  kindly  taken 
him  round,  that  absence  of  glare,  -svith 
a  view  to  avoiding  accidents,  was  one 
of  the  main  features  to  be  kept  in 
mind  in  all  future  installations.  The 
illumination  near  the  top  of  the  "  esca- 
lator "  varied  from  about  1-2 ";to  1-8 
foot-candles.  The  minimum  value  re- 
corded in  this  part  of  the  station  was 
about  05  foot-candle.  The  consump- 
tion of  electricity  worked  out  to  about 
06  watts  per  square  foot.  He  thought 
those  present  would  agree  that  this 
was  a  most  picturesque  and  interesting 
method  of  lighting. 


Fig.  9. — Showing  shading  of  lights  from  the 
eye  in  old  passages,  to  which  the  slot  method 
(shown  in  Fig.  8)  cannot  be  applied. 

Tlie  escalator  (the  moving  staircase 
carrying  people  up  from  the  tube)  led 
down  from  the  point  seen  at  the  back 
of  this  illustration.  The  next  view 
(Fig.  7)  was  a  view  of  the  escalator 
taken  from  the  foot,  looking  upwards. 
The  lighting  of  the  staircase  was  again 
of  a  novel  specially  designed  character, 
being  again  specially  designed  with  a 
view  to  avoiding  glare  and  enabling 
passengers  to  pick  their  steps  con- 
veniently in  embarking  on  the  stair- 
case (which  is  about  60  ft.  long  and 
12  ft.  wide).  The  lighting  was  accom- 
plished by  a  series  of  nine  obscured  glass 
horizontal  plates  let  horizontally  intc 
the  ceiling,  and  each  carrying  two 
28-watt  lamps.  The  consumption  was 
thus  about  07  watt  per  square  foot. 
The  average  illumination  on  the  stairs 
was  about  05  foot-candle. 

The  essential  points  to  be  noted  were  : 
(1)  That  the  light  was  adequately 
softened  so  as  to  cause  no  inconvenience 
to  the  eyes  of  people  a.scending  ;    and 
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(2)  that  people  descending  could  not 
see  the  sources  of  light  at  all.  Experi- 
ence had  showii  that  it  is  mainlj^  when 


point  of  avoidance  of  glare  the  method 
seemed  an  admirable  one,  and  a  com- 
binalion  of  architectural  features  and 


Fig.  in— New  Booking  Hall  nt  Golder's  Green  Station  (not  yet  open  to  the  pnblic).  The 
average  illumination  is  about  0-5  foot-candle,  and  the  watts  per  square  foot  Oi  (.approx.).  In 
the  background  may  be  seen  a  passage  lighted  in  the  manner  shown  in  Fig.  .•^. 

descendinrj  stairs  that   people  are  apt  lightmg   was    a    thing    that    the    Illu- 

to  stumble,  and  the  lighting  was  there-  minating     Engineering     Society     had 

fore  contrived  so   that  glare  was  im-  strongly    advocated.     There    was    one 

possible  in  their  case.     From  the  stand-  suggestion  that  might  be  made.     Would 
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it  not  be  a  good  thing  to  accentuate 
the  lighting  in  some  way  at  the  top  and 
foot  of  the  stair  so  tliat  peojJle's  atten- 
tion was  automatically  dra«n  to  the 
rising  or  falling  step  as  they  com- 
menced ascending  or  descending  respec- 
tively ?  This  was  the  point  at  which, 
if  anyAvhere,  people  might  be  expected 
to  stumble. 

The  next  illustration  (Fig.  8)  showed 
one  of  the  very  newest  passages  at 
Piccadilly  Circus,  the  lights  being 
concealed  in  slots  in  the  ceiling.     This 


Green  station  were  slio\\ai.  The  first 
of  these  referred  to  the  new  bookinrf  hall 
(not  yet  open  to  the  public).  The  illu- 
mination was  again  by  semi-indirect 
opal-tungsten  units,  and  the  illumina- 
tion on  the  floor  at  the  time  of  test 
varied  between  04  to  06  foot-candle, 
thus  showing  the  usual  good  uniformity 
characteristic  of  well  -  designed  in- 
direct systems.  The  consumption  of 
electricity  was  about  0-4  watt  per  square 
foot  (very  approximate).  The  lamps 
were  placed  at  a  height  of  15  ft.  (esti- 


FlG.  11. — Showing  outside  of  Golder's  Green  station  by  night. 


was  again  an  illustration  of  the  good 
principle  of  designing  illumination  and 
construction  together.  The  minimum 
illumination  at  the  foot  of  the  stair 
was  about  0'5  foot-candle.  This 
method,  he  understood,  was  being 
employed  on  all  the  new  passages 
designed.  On  the  existing  passages 
(without  ceiling-slots)  another  method 
of  screening  the  lights  to  down^^'ard 
passengers  descending  the  stairs  (shown 
diagrammatically  in  Fig.  9)  was  being 
experimented  with. 

In  conclusion,  two  views  of  Golders 


mated).  In  the  background  of  the 
illustration  would  be  seen  a  passage 
lighted  on  the  new  recessed  system. 
The  final  illustration  was  a  photograph 
of  the  outside  of  the  station  as  seen  by 
night,  making  an  attractive  picture 
and  illustrating  the  value  of  light  for 
advertising  purposes. 

In  conclusion.  Me.  Dow  expressed, 
on  behalf  of  himself  and  Mr.  Gaster, 
their  great  indebtedness  to  the  kindness 
of  the  i-ailway  officials  and  the  engineers 
of  the  various  companies  mentioned, 
who    had   granted   facilities   for   these 
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tests  to  be  carried  out  andjtaken'a  great  the    series    of    admirable    photographs 

deal  of  trouble  in  this  direction.     Ac-  (entirely    by    artificial    light)    used    to 

knowledgment  was  also  made  of   the  iUustrate  these  data. 

services  of  Mr.  V.  H.  Mackinney,  who 

had   kindly   accompanied   the   speaker  pal,e^^nd'his^^1y"ru  be^llishS'in'on? 

when  these  tests  were  made  and  taken  next  number.— Ed.] 


Official  Notice  of  Next  Meeting. 

The  next  meeting  of  the  Illuminating  Engineering  Society  will  be  held  at  the 
House  of  the  Koyal  Society  of  Arts  (John  Street,  Adelphi,  London,  W.),  at  8  p.m.  on 
Tuesday,  January  16th,  1912,  when  a  paper  will  be  read  by  Mr.  Thomas  E- 
Ritchie,  A.M.I.E.E.,  A.M.I.Mech.E.,  entitled  Colour  Discrimination  by  Arti- 
ficial   Light.      (Some  notes  on   the   changes   in   the    appearance    of   coloured 

OBJECTS    when    mewed    UNDER    VARIOUS   ARTIFICIAL    LIGHTS.) 

Members  desiring  to  join  in  the  discu.ssion  ai'e  invited  to  send  in  their  names  to 
the  Hon.  Secretary  (Mr.  L.  Gastee,  32,  Victoria  Street,  London,  S.W.)  before- 
hand, and  an  advance  proof  of  the  paper  will  be  forwarded  to  them. 


At  the  following  meeting  on  February  20th,  1912,  it  is  anticipated  that  the 
subject  of  Shop  Lighting  will  be  dealt  with,  and  the  names  of  authors  will  be 
announced  in  due  course. 


Annual  Dinner. 


The  Annual  Dinner  of    the  Society  will  be    held  in  the    month  of   February. 
Full  particulars  of  time  and  place  will  be  circulated  amongst  members  shortly. 


Unveiling  of  Statue  to  Sir  George  Livesey. 


On  Friday,  December  8tli,  Earl  Grey 
unveiled  the  statue  of  Sir  George  Livesey 
by  Mr.  Pomeroy,  to  which  we  liave 
previously  made  reference.*  In  doing 
so  he  alluded  to  the  great  work  of  Sir 
George  Livesey  in  connexion  with  co- 
partnersliip  and  the  great  services  ren- 
dered by  liim  to  the  gas  industry. 

*  llhim.  Eng.,  vol.  iii.,  I<a0,p.  432. 


His  qualities  as  an  organizer  and 
leader,  liis  administrative  ability,  and 
knowledge  of  human  natiu-e  have  received 
grateful  recognition  from  many  outside 
his  immediate  sphere  of  influence.  His 
memory  has  also  been  lionoiu-ed  in  the 
gas  indiistry  by  the  creation  of  the 
Livesey  Professorsliip  at  Leeds  LTni- 
versity,  where  so  much  good  work  is 
already  bemg  luidertaken. 
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TRADE    NOTES. 


[At  the  requeet  of  many  of  our  readers  we  are  extending  the  spuce  devoted  to  Trade  Notes,  and  are  open  to 
receive  for  publication  parliculare  of  new  developments  in  lamps,  fixtures,  and  all  kinds  of  apparatus  connected 
with  illumination. 

The  contents  of  these  pages,  in  which  is  included  information  supplied  by  the  makers,  will,  it  is  hoped, 
serve  as  a  guide  to  recent  commercial  developments,  and  we  welcome  the  receipt  of  all  bona  fide  information 
relating  thereto.] 


Welsbach  Lamps  for  Train 
Lighting. 

There  is  probably  no  firm  in  the  world 
that  is  better  equipped  for  and  is  a  larger 
supplier  of  gas  lighting  specialities  to 
railway  companies  than  the  Welsbach 
Light  Company,  Ltd.  (Welsbach  House, 
King's  Cro.ss,  London,  W.C.).  Their 
supplies  extend  from  the  smallest  bijou 
mantles  for  use  in  railway  carriages  up 
to  the  biggest  high-pressure  gas  installa- 
tions (of  the  well-known  Pharos  system) 
for  lighting  railway  stations,  goods  yards, 
&c. 

Leaving  alone  the  highly  contentious 
subject  of  which  is  the  more  economical 
and  efficient  illuminant — gas  or  elec- 
tricity— there  is  no  doubt  that,  with  the 
inverted  gas  mantle  of  the  high  Welsbach 
quality,  giving  such  pure  white  light, 
and  with  the  high-pressure  Pharos  gas 
lamps,  giving  such  bright  and  well- 
diffused  light  at  the  highest  economy 
(over  60  candles  to  the  foot  of  coal-gas 
consumed),  the  Welsbach  light  has  merits 
which  must  command  serious  attention 
and  consideration  on  the  part  of  railway 
lighting  engineers  when  grappling  with 
the  interesting  and  difficult  problem  of 
lighting.  It  will  interest  railway  light- 
ing engineers  to  learn  that  the  high- 
pressure  lamps  in  the  Pharos  Welsbach 
system  (and,  as  a  matter  of  fact,  their 
low-pressure  lamps  also )  may  be  switched 
on  or  off  in  groups  as  may  be  required  ; 
the  Welsbach  light  may  thus  be  claimed 
to  enjoy  conveniences  similar  to  the 
electric  light  in  this  respect. 

In  this  connection  it  should  be  men- 
tioned that  the  high  candle-power  in- 
verted arc  lamps  on  low-pressure  gas 
service  which  the  Welsbach  Company  are 
now  putting  on  the  market,  allow  that 
in  a  1,000  c.-p.  three-burner  lamp,  two 
lights,  for  example,  may  be  turned  off, 
while  the  third,  a  midnight  flame,  may 
be  kept  alight. 

To  revert  to  the  Welsbach  mantles, 
the  exceptional  advantages  of  the  bijou 
mantle  for  the  lighting  of  railway  car- 
riages  are   well    known.     These   mantles 


are  of  the  very  highest  quality,  so  as 
not  only  to  give  a  brilliant  light,  but  also 
to  afford  sufficient  strength  to  withstand 
the  constant  vibration  to  which  they 
are  exposed. 

There  are,  of  course,  many  other  kinds 
of  U]3right  and  inverted  mantles  made  by 
the  Welsbach  Company,  and,  to  name  a 


speciality,  we  would  mention  the  loom- 
woven  types  which  appear  to  find  great 
favoiu-  amongst  certain  users.  For  high- 
pressiu-e  gas  the  Welsbach  soft  inverted 
mantles  of  the  single  or  double  type 
enjoy  a  unique  position  as  regards  their 
light-giving  capacity  and  strength. 


Arc  Lamps  for  Railway  Yards,  &c. 

Messrs.  Siemens  Bros.  (Caxton  House. 
Westminster,  S.W. )  have  sent  us  some 
particulars  of  the  '•  Caxton  "  Flame 
Akc  Lamp,  which  they  have  recently 
placed  on  the  market.  This  lamp  is 
specially  suitable  for  the  lighting  o'f  large 
areas,  open  spaces,  railway  yards,  &c.,  on 
accomat  of  the  excellent  distribution  of 
the  light.  The  maximum  candle-jiower 
is  obtained  at  an  angle  of  about  30  deg. 
from  the  horizontal,  as  compared  with 
70  deg.  in  the  ordinary  inclined  carbon 
arc  lamja.  Tliis  modified  distribution 
has  been  obtained  by  placing  the  positive 
carbon  below  the  negative,  which  has 
also  the  advantage  of  causing  the  arc  to 
burn  more  steadily.  This  class  of  lamp  is 
also  very  simple  in  design,  and  as  the 
carbons  used  are  much  larger  than  is 
usual  '  in  a  flame  are  lamp,  the  risk  of 
breakage  is  considerably  reduced. 
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"  Nico-Intensified ' 
Lamp. 


Shop 


It  will  be  recalled  that  we 
recently  referred  to  the  "  Nico  " 
high  candle-power  lamp  (illus- 
trated on  page  vii. ),  fitted  with 
two  or  more  burners,  and  suitable 
for  outdoor  lighting. 

The  lamp  illustrated  herewith 
has  also  been  sj^ecially  designed 
by  the  New  Inverted  Incan- 
descent Gas  Lamp  Co.,  Ltd.  (19  and 
23,  Farringdon  Avenue,  London, 
E.G. ),  with  a  view  to  providing 
a  high  candle-power  single-burner 
lamji  suitable  for  indoor  lighting 
of  all  kinds,  such  as  shops,  rail- 
way waiting-rooms,  factories,  &c. 
It  is  of  comjiact  form,  the  overall 
length  being  only  26^  in.,  and 
it  combines  all  the  latest  im- 
prove-nents  developed  by  the 
manufacturers.  The  single  burner 
gives,  we  understand,  as  much 
as  250  c.-p. 


Holophane-Benjamin  Steel 
Keflectors. 


The  Benjamin  Electric,  Ltd., 
317,  Victoria  iStreet,  London,  S.W. 
inform  us  that  they  liave  now 
prepared  their  catalogue  and 
price-list  of  Holophane  -  Ben  - 
JAMIN  Steel  Reflectors  for  in- 
dustrial lighting. 

These  reflectors  have  been  designed  to 
fulKl  the  special  requirements  of  mills, 
factories,  workshops,  dockyards,  and  rail- 
way stations. 

They  are  manufactured  in  five  types, 
four  of  which  are  for  pendant  use  with 
lamps  of  different  sizes  ranging  from  17 
to  300  watts  ;  while  the  fifth  type,  which 
is  parabolic  i  i  three  styles,  is  designed  for 
local  lighti  ig  with  sinall  lamps  of  from 
17  to  35  watts. 


No  gallery  is  required  for  these  re- 
flectors, which  can  be  fitted  to  an  ordinary 
lampholder  with  shade  carrier.  For  out- 
door work  they  can  be  sujjplied  with  the 
"  Benco  "  weatherjiroof  lampholder. 

The  accompanying  illustration  shows 
the  appearance  of  these  steel  reflectors, 
this  isarticular  example  being  one  of  the 
intensive  type. 


We  ha^■e  to  acknowledge  the  receipt 
from  Messrs.  Simplex  Conduits,  Ltd.  (113- 
117.  ChariiPj  Cn. ss  Road.  London,  W.C), 
of  a.  very  elegant  DiARV  for  1912,  bound 
in  leather,  and  containing  a  large  amount 
of  tabulated  information  in  very  concise 
form,  including  particulars  and  prices  of 
the  chief  Simplex  Specialities,  and  several 
pages  of  general  tables  of  use  to  Electri- 
cal engineers. 


TRADE     NOTES. 
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A  New  Inverted  Lamp  for 
Exterior  Lighting. 

The  "  Ukay  "  Inverted  Lamp  shown 
in  the  accompanying  illustration  has 
been  recently  brought  out  by  Messrs. 
Falk  &  Stadelmann  (83-87,  Farringdon 
Koad.  London,  E.G.)  for  exterior  lighting. 
This  lamp  has  already  been  adopted  by 
several  of  the  leading  railway  companies, 
and  we  are  informed  that  it  has  proved  very 
satisfactory  for  the  lighting  of  stations, 
goods  yards,  and  shunting  .  yards.  A 
special  feature  of  the  lamp  is  the  regulation 
of  the  gas  and  air,  which  is  accomplished 
from  the  outside  of  the  casing  by  means 
of  a  small  key,  shown  on  the  left  of  the 
illustration.  The  two  vertical  shafts 
turned  bj'  this 
key  for  regu- 
lating the  air 
and  gas  can 
also  be  seen  in 
the  illustration 
at  A  and  G. 
When  the  mix- 
ture has  once 
been  set  to 
suit  local  con- 
ditions and 
quality  of  gas, 
the  regulators 
cannot  after- 
wards be  tam- 
pered with. 
Me.ssrs.  Falk  &■ 
Stadelmann  mention  that  the  lamj)  is 
specially  suitaljle  for  platform  lighting 
when  used  witli  their  patent  "  Notm-n  " 
ball  joint,  which  prevents  axial  rotation 
while  still  retaining  the  usual  free  move- 
ment of  the  ordinary  ball  joint. 

We  have  received  from  the  same  firm 
a  new  and  very  comprehensive  catalogue 
of  Electrical  Fixture.^,  wliich  includes 
a  large  variety  of  pendant  and  jjortable 
fittings,  and  some  special  reflecting 
lamps  suitable  for  lighting  desks,  pictiu'es, 
reading-tables,  &c.  The  catalogue  is  got 
up  in  excellent  style  and  well  illustrated 
throughout.  Messrs.  Falk  &  Stadelmann 
have  also  sent  us  a  jirice  list  of  "  Efesca  " 
L.\MPS,  including  the  ordinary  standard 
tyjie,  candle  lamjis.  and  high  candle- 
power,  round-bulli  lamjis. 

A  New  High  Candle-Power  Low 
Pressure  Gas  Lamp. 

Messrs.  Moffat's,  Ltd.  (13,  Farringdon 
Road,  London,  E.G.),  have  sent  us  some 
particulars  of  the  Kitley-National 
Automatic  Inverted  Gas  Arc.  Among 
the  features  of  special  interest  in  this 
neatly-constructed  lamp  may  be  men- 
tioned the  automatic  regulator,  which 
controls     the     gas    supply    under    vary- 


ing pressure,  so  as  alwaj-s  to  deliver 
the  right  amount  of  gas  and  air,  and 
ensure  uniform  combustion.  There  is 
also  an  automatic  air  shutter,  which 
has  been  designed  to  jjrevent  explosive 
mixtures  when  lighting  or  extinguishing 


Kitle3-NatioDal  Automatic Ll ixs  Arc ( hidoor  Type), 
the  lamp,  thus  saving  the  mantles  from 
damage.  These  lamps  are  supplied  both 
for  indoor  and  outdoor  use. 

With  this  new  low-pressure  lamp 
.550  c.-p.  can  be  obtained  tor  a  con- 
sumption of  only  15  cubic  feet  of  gas 
per  hour,  and  it  is  therefore  specially 
suited  for  illuminating  large  open  spaces, 
railway  yards,  &c. 

Messrs.  Siemens  Bros.  Dynamo  Works, 
Ltd.  (Tyssen  Street,  Dalston,  London, 
N.E.),  inform  us  that  they  are  supply- 
ing the  whole  of  the  Street  Light- 
ing Materi.vl.  comprising  standards, 
cast-iron  brackets,  lanterns,  and  "  One- 
watt  "  lamps  for  the  new  street 
lighting  scheme  which  is  now  being 
carried  out  at  Dundalk.  When  com- 
pleted, this  town  will  possess  a  most 
efficient  and  up-to-date  street  lighting 
installation.  The  firm  has  also  obtained 
the  contract  for  shij]  lighting  from  the 
Royal  Mail  Steam  Packet  Co.  for  a  period 
of  six  months  commencing  January  1st, 
1912. 

Owing  to  the  interest  evinced  by  the 
trade  in  the  "  Little  Bill  "  showcard, 
Messrs.  (Siemens  Bros,  have  decided  to 
issue  to  the  trade  this  pojjular  design  in 
the  form  of  a  post  card  suitable  for 
correspondence.  Quantities  will  be  over- 
printed free  of  charge,  and  it  is  antici- 
pated that  the  trade  will  appreciate 
these  efforts  to  bring  business  their  way. 

Messrs.  Siemens  Bros,  inform  us  that  in 
futiu'e  all  tantalimi  lamp's  su])plied  from 
their  works  and  stores  will  be  marked 
with  the  word  "  tantahun"  on  the  bulb. 
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Onewatt  Lamps  in 
the  Tube  Station. 

Tlie  ligliting  of  the 
Oxford  Circus  Station  of 
the  Central  London  Rail- 
way, which  is  shown  in 
the  accompanying  illus- 
tration, is  a  good  example 
of  the  very  uniform  illu- 
mination which  can  be 
produced  by  the  use  of 
high  candle-power  tung- 
sten lamps.  The  installa- 
tion consists  of  100  candle- 
power  "Onewatt"  lamps 
fitted  with  suitable  Holo- 
phane  reflectors.  A  uni- 
form illumination  of  li 
foot-candles  at  a  height 
of  4  ft.  above  the  plat- 
form throughout  its  entire  length  is  and  may  be  seen  in  the  offices  of  the 
said  to  be  obtained  at  this  station.  The  contractors.  Messrs.  Siemens  Bros. 
illustration  is  reproduced  from  a  photo-  Dynamo  Works,  Ltd.  (Tyssen  Street, 
graph    which    has    not    been    retouched,     Dalston,  London,  N.E.). 


We  have  received  from  Messrs.  The 
British  Thomson-Houston  Co.,  Ltd.  (S3, 
Cannon  Street,  London,  E.C.).  a  note,  in 
which  they  draw  attention  to  the  '  Ready 
Rules  for  Lighting  Work  '  recently 
issued  by  them.  They  point  out  the 
valuable  work  of  the  Illuminating  Engi- 
neering Society  in  collecting  technical 
information  on  the  subject  of  lighting. 
They  are  now  putting  the  results  of  the 
deliberations  of  this  Society  into  practice 
in  the  scheme  of  complete  lighting  units 
now  being  developed  bj'  the  Company. 

The  British  Thomson-Houston  Com- 
pany also  desire  us  to  announce  that 
they  have  organized  an  Illimiinating 
Engineering  Department  to  freely  give 
expert  assistance  to  architects,  engineers, 
and  contractors  in  the  planning  of  illu- 
mination along  the  most  approved  and 
efficient  lines.  This  department  is  cap- 
able of  undertaking  all  kinds  of  illuminat- 
ing engineering  work  from  the  home  to 
the  office,  and  from  the  shop  to  the  largest 
interiors,  depots,  railway  stations,  as- 
sembly halls,  auditoriums,  &c.  The  Illu- 
minating Engineering  Department  of  this 
Company  have  offices  and  engineers  at 
Rugby,  London,  Manchester,  and  Shef- 
field. 

We  have  also  received  from  the  same 
firm  a  pamphlet  dealing  with  the  '  Care 
of  the  Eyes.'  The  development  in  late 
years  of  high  candle-power  tungsten 
lamps    and   other   light   sources   of   high 


intrinsic  brilliancy  has  made  it  imperative 
to  protect  the  eyes  from  the  light  of  bare 
lamps.  The  British  Thomson-Houston 
Co.  insist  upon  the  necessity  of  using  a 
shade  of  some  sort,  and  suggest  that  it  is 
more  economical  to  equip  a  lamp  with 
scientific  prism  glass,  such  as  the  "  Maz- 
dalier "  reflectors  than  with  a  light 
absorbing  shade  of  the  ordinary  kind. 


The  Electrical  and  Engineering  Supplies 
Co.,  Ltd.  (.36  and  37,  Upper  Thames  Street, 
London,  E.C. ),  have  sent  us  a  copy  of  a 
new  leaflet  dealing  with  Motor-driven 
Automatic  Sign  Switches.  A  particular 
feature  of  these  switches  is  the  standard- 
ization and  interchangeability  of  parts, 
which  makes  it  possible  to  give  quick 
delivery  of  any  size,  and  to  supply  any 
spare  parts  subsequently  required  from 
stock. 


We  have  received  from  The  Wardle 
Engineering  Company  (196.  Deansgate, 
Manchester)  a  very  comprehensive  cata- 
logue of  Lanterns  .\nd  Fittings  for 
street  and  indoor  lighting.  These  lamps 
have  been  designed  for  use  with  metal 
filament  incandescent  lamjis,  and  are 
made  to  take  one  or  more  lam]>s.  accord- 
ing to  the  piu'pose  for  which  they  are 
intended,  ranging  from  one  50  c.-p.  lamp 
up  to  a  cluster  of  2,000  c.-p. 
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ILLUMINATION  AND  PHOTOMETRY. 

Few  contributions  of  very  striking 
novelty  hav^e  appeared  tliis  month.  The 
American  Ilhiminating  Engiiieer  again 
contains  a  series  of  fully  illustrated 
articles.  That  on  Railway  Illumination 
in  The  Electrical  World  (Dec.  2nd),  which 
contains  some  data  on  the  ilhmiination 
necessary  on  jjlatforms,  booking  halls, 
offices,  &c.,  is  of  interest  at  this  moment, 
and  a  discussion  of  the  United  States 
Illuminating  Engineering  Society  on 
Theatre  Lighting  is  also  briefly  reported. 
An  interesting  summary  of  a  discussion 
at  the  Hygiene  Exhibition,  terminating 
in  a  series  of  general  sanitary  recommenda- 
tions on  lighting,  appears  in  the  Elck- 
trotechnische  Zeitschrift  (ISTov.  .30th). 

An  accovuit  is  also  given  of  the  lighting 
ofthenewNew  York  Library.  It  is  interest- 
ing to  observe  that  in  the  reading  room  a 
combination  of  general  and  local  lighting 
is  employed. 

Among  articles  of  a  more  strictly 
scientific  nature  we  may  note  the  con- 
tinuation of  Houston's  serisj  article  on 
Radiation  (Electrician,  Dec.  1st,  15th), 
now  dealing  with  mercury  lamps  ;  while 
P.  G.  Nutting  (Elec.  World  Rev..  N.Y., 
Nov.  2.5th)  gives  the  results  of  some 
fm-ther  researches  on  the  Helium  Standard 
of  Light,  previously  described  by  him, 
and  now  foimd  to  he  reproducable  with 
extreme  accuracy.  Luckiesh  am[)lifies 
his  previous  researches  on  coloured  liglit 
and  Visual  Acuity,  and  finds  that  the 
best  results  in  this  respect  are  to  be 
secured  with  monochromatic  yellow  light. 
Blacizek  (Elek.  u.  Masch.,  Dec.  10th) 
contributes  a  mathematical  discussion  of 
the  calculation  of  horizontal  illumination 
from  a  source  at  a  prescribed  height, 
and  The  Oas  World  (Dec.  2nd)  reproduces 
a  paper  by  Prof.  H.  Strache  on  the 
Calculation  of  Mean  Spherical  Candle-Power. 
F.  Reitzenstein  iZ.  f.  B.,  Dec.  10)  con- 
tributes a  readable  summary  of  recent 
suggestions  regarding  Standards  of  Light. 

ELECTRIC    LIGHTING. 

L.  Bloch  {Elek.  u.  Masch..  Dec.  3rd) 
contributes  a  readable  analysis  of  the 
functions  of  Reflectors  for  use  with  tvmg- 
sten  lamps  in  street  lighting,  illustrating 
and  giving  the  results  of  tests  on  tlu'ee 
forms,  respectively  conical,  parabolic, 
and    convex-spherical    in    shape.     Cady 


(Elec.  Rev.,  N.Y.,  Nov.  2;)th)  summarises 
very  fully  the  results  of  a  nmnber  of 
authorities  on  the  constants  connecting 
pressure,  watts,  and  candle-power  of 
glow  lamps,  and  deduces  rules  connecting 
these  quantities.  Cheneveau  contributes 
a  gi'ncnil  sunimarv  of  Recent  Articles  on 
Incandescent  Glow  Lamps. 

Th(  El'ilnrian  (Dec.  8th)  has  an 
interesting  short  article  suggesting  the 
use  of  condensers  in  series  with  metallic 
filament  lamps  on  alternating  current 
circuits  as  a  means  of  reducing  the 
voltage.  A  point  to  be  noted  is  the 
necessity  of  avoiding  a  sudden  rush  of 
current  when  tlie  lamp  is  switched  on. 
GAS,   OIL,  ACETYLENE   LIGHTING. 

There  are  several  Continental  articles. 
Benke  (Z.  /.  B.)  discusses  the  recent 
suggestions  of  Coste  and  Powney  for 
testing  mantles,  arguing  that  something 
smipler  than  the  existing  prescribed 
methods  is  required. 

The  Journal  f.  Gasbeleuchtung  contains 
some  interesting  contributions  from  ladies 
(Frau  M.  von  Nettelbladt,  Dec.  16th; 
Fraulein  Josepha  Wirth,  Dec.  9th)  en- 
gaged in  the  popularization  of  gas  for 
heating  and  lighting.  Some  photographs 
are  given  of  exhibits  of  gas  companies, 
and  suggestions  made  as  to  the  best  way 
of  presenting  data  before  the  lady  of  the 
house.  BoHM  [J.  f.  &'.,  Dec.  9th,  16th) 
analyzes  the  patent  situation  as  regards 
the  artificial  silk  mantle. 

Perhaps  the  most  interesting  item  in 
the  British  Press  is  the  prolonged  con- 
troversy which  has  been  raging,  imder 
the  heading,  '  Some  Aspects  of  Lighting,' 
between  The  Jounutl  of  Gaslighting  and 
a  correspondent  of  The  Daily  Telegraph. 
Whatever  the  conclusions  to  be  drawn, 
the  argument  makes  most  interesting 
reading,  and  will  be  valuable  for  future 
reference  on  the  highly  debatable  points 
discussed.  In  this  connexion  the  com- 
parison of  the  costs  of  lighting  by  electric 
flame  arcs  and  high  pressure  by  W.  Bert- 
elsmann (./.  0.  L. ,  Nov.  28),  is  also  of 
interest. 

Another  point  dealt  with  by  the  Gas 
World  is  the  steaming  of  the  insides  of 
show  -  windows  in  shops  lighted  by  gas. 
This  defect,  it  is  suggested,  can  be  avoided 
by  proi^er  attention  to  tlie  ventilation,  or 
by  excluding  the  lamps  from  the  window 
itself  by  means  of  a  glass  screen  under- 
neath them. 
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Wirth,  J.     Ueber  Gasverwertung  (/.  /.  G.,  Dec.  9). 

The  Ijighting  of  Court  House  Square  (Am.  Gas  Linht  .Jour.,  Nov.  27). 

The  Tlienr^■  of  (li,.  Inrindrsronl  Mantle  (Prog.  Age,  Dec.  1). 

(ia^-Ii4l:lr,|  Sli.il-  an.l  Sir  uiiirr:    WinJ-us  {G.W.,  Dec  9). 

«..,,„■    \-l...    1,  ,,!    I.mlili.r.   ,,/.  (,■.    /..    v,,v.  21,  28). 

Cumpaialu,-  (',>,!-.  ..i  IliyI,  l'ir,Mu.-  <.a-<  and  Flame  Arc  Lamps  (.7.  G.  I..,  Nov.  28). 

L'Eniploi  de  rAoetyl(>nc  dans  les  Services  .Sanitaires  des  Avant  Postes  (Rev.  des 
Eclairages,  Nov.  30). 

L'Eclairage  des  Petites  Villas  (Rev.  des  Eclairages,  Dec.  15). 

Ueber Luftgas  und  einen  ncueren  Ai^arat  zu  seiner  Erzeuguug  (Z.  /.  B.,  Dec.  10). 


CONTRACTIONS  USED. 


Elek.  u.  Mascli. — EUktrotachnik  und  Maschintnliau. 

E.  T.  Z.—Elektrotechnische  Zeiischri/l. 

G.  W.—Gas  World. 

Ilium.  Eag.,T^.Y.—llluminaling  Engineer  of  y^ew  York. 

J.  f.  G. — Journal  fiir  Oasheleuchlung. 

J.  G.  L. — Journal  of  Gaslighting. 

Z.  f.  B.—Zeitschrifl  fiir  Beleuchtungiwesen. 
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Some  Publications  Received. 

Proceedings  of  the  Faraday  Society. — Tliese  include  a  paper  by  W.  R.  Cooper 
giving  further  particulars  of  the  "  Benko  "  primary  battery,  to  which  reference  lias 
previously  been  made  in  tliis  joiu-nal.* 

City  of  Birmingham  Gas  Department  Magazine. — A  new  monthly  magazine  devoted 
IJrimarily  to  matters  of  interest  to  the  employees  of  the  gas  department. 

Sectional  O-uide  to  the  Library  of  the  Patent  Office. — The  section  we  have  received 
is  a  subject  list  of  the  works  on  Peat,  Destructive  Distillation,  Artificial  Lighting, 
Mineral  Oils  and  Waxes,  Gas  Lighting,  and  Acetylene.  We  notice  among  the  authors 
on  Artificial  Lighting,  such  Continental  authorities  as  Lummer  and  Wedding,  while 
among  the  American  contributors  may  be  mentioned  Dr.  L.  Bell,  J.  R.  Cravath, 
V.  R.  Lansingh,  C.  P.  Steinmetz,  and  others.  The  list  of  books  dealing  with  Photo- 
metry is  very  comprehensive,  and  the  recent  dates  of  the  works  on  Acetylene  afford 
some  indication  of  the  rapid  growth  of  this  industry. 

The  Physical  Review. — This  number  contains  a  further  contribution  on  '  Lumin- 
escence '  by  Messrs.  Nichols  and  Merritt,  and  a  note  by  F.  C.  Brown  on  the  '  Selenimn 
Cell  and  the  Natiu-e  of  Light  Action  in  Selenium.' 

We  have  also  to  acknowledge  the  receipt  of  the  following : — Journal  of  the  Royal 
Society  of  Arts,  .Journal  of  the  Society  of  Architects,  Proceedings  of  the  American  Institute 
of  Electrical  Engineers,  American  Chemiinl  Jniiniiil,  Journal  of  the  Western  Society 
of  Engineers,  Bulletin  of  the  Bureau  of  StcDnhi iil-<.  I'mccedings  of  the  American  Academy 
of  Arts  and  Sciences,  Zeitschrift  fiir  wisfsim  rhuiilirlie  Photographic,  Photophysik  und 
Photochemie,  Atti  della  Associazione  Eleitrotecnica  Italiana. 

*  Ulum.  Eng.,  vol.  iv.,  Aug.,  1911,  p.  453. 


RAIL^W^Y    LIGECTINa 


Mayfield  Station,  Manchester  - 1,,  .t  N.  W.  Kly),  HI 


°   aSRHM    LAMPS. 

The  aluminalion  obtained  from  Osram  Lamps  more  nearly  approaches  actual  claylight  than  any  other  form  cf  artificial  light. 
XO    OTHER    ELECTRIC   LAMP   la   STROXIJER. 

THE  GENERAL  ELECTRIC  CO.,  Ltd.,  Bead  Office.  67,  Queen  Victoria  Street,  London,  EC. 
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REVIEWS    OF  BOOKS. 


L'fiCLAIRAGE  A  L'INCANDESCENCE 
PAR    LE    GAZ. 


By  Paxil  L6vy. 


B. 


Dunod  et  E.  Pinat,   47-49,   Qiiai  des 
Orands  August  ins,  Paris,  1910. 

This  book  differs  from  many  others  on 
gas  in  being  confined  solely  to  ligliting 
matters. 

Tlie  author  commences  by  giving  a  brief 
review  of  the  iiistory  of  gas  lighting,  and 
traces  the  development  of  burners  from 
the  flat  flame  to  the  incandescent  type. 
An  account  is  given  of  the  processes  of 
manufacture  of  mantles,  and  this  is  fol- 
lowed by  a  useful  summary  of  the  dis- 
cussion (by  Bunte,  Vivian  Lewes,  Fery, 
and  others)  that  has  raged  roiuid  the 
theory  of  the  subject.  Following  this, 
improvements  in  biu-ners,  as  illustrated 
by  the  Kern,  Bandept,  and  other  types, 
are  discussed,  and  a  few  words  are  said  on 
the  inverted  variety. 

Subsequently  the  design  of  lanterns  is 
dealt  with,  and  a  specially  minute  account 
is  given  of  various  types  of  torches  for 
lighting  up,  electric  and  pressiu'e  methods 
of   distance  ignition,  &c.     At    this   point 


the  author  breaks  off  to  review  the  more 
recent  history  of  incandescent  lighting  in 
France  and  abroad,  the  particulars  for 
France  being  particularly  full.  This  sec- 
tion of  the  book  concludes  with  a  discus- 
sion of  some  practical  probleins,  including 
the  lighting  of  streets  and  towns,  railway 
carriages,  luminous  signs,  lighthouses,  &c. 

Up  to  this  point  we  have  been  dealing 
with  the  edition  of  this  work  up  to  the 
year  1905,  which  concludes  with  an  index 
in  the  usual  way.  The  author,  however, 
sets  an  admirable  example  by  adding  a 
supplement  in  which  the  same  ground  is 
briefly  covered  again  frona  the  standpoint 
of  the  improvements  of  the  last  five  years. 
In  this  section  high-pressure  gas  lighting 
comes  in  for  special  notice,  and  further 
interesting  particulars  are  given  of  auto- 
matic ignition,  including  the  magneto- 
electric  methods  being  experimented  with 
on  the  French  railways. 

This  book,  containing  as  it  does  an 
up-to-date  summary  of  recent  progress  in 
gas  lighting,  will  doubtless  interest  many 
readers  of  this  joxu-nal,  and  the  account  it 
gives  of  the  developments  in  France  diu-ing 
the  last  few  years  should  appeal  to  many 
gas  engineers  in  this  country. 


FOR     RAILWAY     STATIONS,    WORKS.    AND 
ISOLATED    LIGHTING    INSTALLATIONS. 
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EDITORIAL. 


Colour     Discrimination     by 
Artificial  Light. 

The  interesting  paper  read  by  Mr. 
Ritchie  on  the  above-named  subject 
before  the  last  meeting  of  the  Illumi- 
nating Engineering  Society  was  a  most 
stimulating  one.  This  subject  of 
colour  discrimination  by  artificial  light 
is  of  exceptional  interest  to  many 
trades — carpet  manufacturers,  colour- 
merchants  and  lithographers,  florists, 
drapers,  itc.  While  it  is  recognized 
that  we  have  as  yet  only  touched  the 
fringe  of  the  subject,  there  can  be  no 
doubt  that  this  meeting  will  lead  to 
many  supplementary  and  corroborative 
researches  being  carried  out. 

One  of  the  most  striking  points  in 
this  paper  was  the  ingenious  manner 
in  which  the  author  combined  photo- 
graphic tests,  measurements  of  reflect- 
ing power,  and  analysis  of  colour  with 
the  Tintometer  to  support  his  conten- 
tions. The  conclusion  arrived  at  by 
the  lecturer  regarding  the  qualities  of 
the  arc  light  is  most  important.     We 


may  point  out,  however,  that  the  list 
of  illuminants  so  far  dealt  with  is  in- 
complete. As  the  Chairman  (Mr. 
Goodenough)  mentioned,  the  qualities 
of  high  pressure  gas  lights  may  be 
expected  to  difl:er  to  some  extent  from 
those  of  low  power  ordinary  pressure 
burners,  and  might  be  found  to  ap- 
jwoach  daylight  more  closely.  We 
should  also  like  to  see  some  data  given 
for  acetylene,  petrol  air  gas,  and  the 
Moore  carbon  dioxide  tube,  for  which 
excellent  colour -matching  (qualities 
have  been  claimed. 

It  may  also  be  pointed  out  that  there 
are  still  a  number  of  practical  i^roblenis 
arising  out  of  the  discussion  of  this 
paper  which  would  well  repay  study. 
The  requirements  of  an  ordinary  draper 
or  florist,  for  example,  may  not  be  so 
severe  as  those  in  certain  textile  and 
dveing  works,  in  which  the  discrimi- 
nation of  fine  shades  of  colour  is  made 
a  fine  art.  In  the  former  case,  an 
illuminant  which  came  reasonably  close 
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to  daylight  (or  a  forui  of  screen  which 
converted  the  light  from  incandescent 
lamps  or  incandescent  gas  into  a  fairly 
close  approximation  thereto)  might  be 
found  to  answer.  But  when  the  pre- 
cise standardization  of  exact  shades  of 
colour  is  in  question  much  greater 
accuracy  may  be  demanded.  Any 
artificial  light  used  must  not  only 
resemble  daylight  as  perfectly  as  pos- 
sible, but  must  also  be  rejiroducable 
with  extreme  exactitude.  Now  some 
difference  of  opinion  seems  to  exist  as 
to  the  extent  of  the  colour-variations 
of  normal  daylight.  How  closely,  one 
would  like  to  know,  can  one  specify 
"  white  light,"  and  with  what  accuracy 
may  we  theoretically  expect  to  repro- 
duce it  ? 

Then,  again,  it  must  be  borne  in 
mind  that  while  some  delicate  shades 
of  colour  are  very  susceptible  to  slight 
changes  in  the  spectrum  of  an  illu- 
minant,  there  are  other  commoner 
colours  which  vary  much  less,  and 
which  might  possibly  be  selected  and 
matched  with  tolerable  certainty  even 
by  artificial  lights  which  depart  to 
some  extent  from  daylight.  It  would 
therefore  be  of  great  value  to  drapers 
and  others  if  a  chart  of  colours  could 
be  prejiared,  enabling  them  to  see 
which  shades  were  materially  altered, 
and  which  were  comparatively  slightly 
affected.  The  draper  would  then  at 
least  know  which  colours  it  was  no  use 
trying  to  match.  Charts  of  this  kind 
might  be  prepared  from  standard  dyed 
materials,  and  might  be  adapted  to 
illustrate  the  differences  in  tint  caused 
by  all  the  chief  illuminants.  But  the 
appearance  of  the  chart  would  naturally 
depend  upon  the  illuminant  by  whose 
light  it  was  inspected,  and  it  might 
therefore  be  necessary  to  prepare  a 
series  of  charts  for  use  with  different 
artificial  lights.  The  result  would  be 
most  valuable,  but  it  would,  of  course, 
require  mucli  careful  and  patient  work. 

The  Production  of  Artificial 
Daylight. 

Arising  out  of  Mr.  Ritchie's  paper 
there   is  a   second    most    fascinating 


problem,  the  artificial  production  of 
daylight,  i.e.,  the  conversion  of  the 
spectrum  of  some  artificial  illuminant 
into  that  of  normal  "  white  "  light.  It 
will  be  recalled  that  a  short  time  ago 
the  work  of  Drs.  Ives  and  Luckiesch 
in  this  direction  was  described  in  this 
journal.*  His  method  consisted  in 
preparing  a  sj)ecial  screen  (composed 
of  suitably  coloured  glass  and  gelatine) 
which,  when  placed  in  front  of  a  tung- 
sten lamp,  converted  its  light  into 
something  very  near  daylight.  We 
understand  from  Dr.  Ives  that  a  further 
simplification  in  his  screen  has  since 
been  made,  and  that  his  experience 
with  it  has  so  far  been  quite  favour- 
able. 

At  our  last  meeting  a  special 
("  Wratten  ")  screen  of  this  kind  was 
exhibited  by  Dr.  Kenneth  Mees,  and 
it  will  be  most  interesting  to  follow 
the  future  of  this  lamp.  As  shown  by 
Dr.  Mees  the  lamp  assumes  a  very 
convenient  and  portable  form,  and  is 
expected  to  prove  very  valuable  to 
those  concerned  with  colour  work.  Mr. 
Trotter  also  described  some  valuable 
researches  on  the  use  of  glasses  for 
the  same  purpose.  The  interesting 
point  about  such  screens  is  that  if  it  is 
possible  to  do  this  for  an  electric 
tungsten  lamp,  it  might  no  doubt  in 
time  be  also  possible  to  do  the  same 
for  incandescent  gas  or  any  other 
illuminant.  It  might  even  be  within 
the  bounds  of  possibility  to  provide  a 
series  of  screens  by  which  the  light 
from,  say,  a  tungsten  lamp  might  be 
made  to  resemble  exactly  that  of  incan- 
descent gas,  or  daylight,  or  arc  lamps, 
or  any  other  illuminant.  If  this  could 
conveniently  be  done  the  draper,  for 
example,  by  using  a  series  of  booths 
with  appropriate  screens,  would  be  able 
to  show  customers  successively  how  a 
given  colour  would  appear  under  any 
particular  illuminant. 

Whatever  be  the  outcome  of  this 
discussion,  however,  we  may  feel  sure 
it  represents  an  important  step  forward. 
It  has  kindled  public  interest  in  the 

•  Vol.  IV.  1911,  p.  394. 
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subject  anrl  paved  the  way  for  a  more 
scientific  treatment  of  colour  problems 
in  tlie  future. 


The   Hygienic  Aspects  of 
Illumination. 

The  article  by  Dr.  ]\Ioeller  which  we 
publish  on  page  67  must  be  most 
gratifying  to  all  connected  with  the 
illuminating  engineering  movement. 
Dr.  Moeller,  as  President  of  Second 
Congres  International  des  Maladies 
Professionelles,  is  naturally  able  to 
speak  with  special  authority  on  the 
hygienic  aspects  of  lighting  and  it  is 
most  satisfactory  for  the  claims  of 
good  illumination  to  receive  such  dis- 
tinguished support.  It  will  be  recalled 
that  at  this  Congress  special  reference 
was  made  to  the  importance  not  only 
of  providing  enough  light  but  also  of 
distributing  it  in  a  rational  and  satis- 
factory way  and  to  the  need  for 
adequate  lighting  of  dangerous 
machinery.  This  ■  matter  is  again 
mentioned  by  Dr.  Moeller. 

The    step    taken    by    the    French 
Government    in    appointing    a    com- 
mittee to  study  the  Hygienic  Aspects 
of  Illumination  is  described  as  a  most 
imiDortant  step  which,  it  is  hojied,  will 
shortly  also   be  taken   by  the  Belgian 
Grovernment   and   in    other   European 
countries.      We    sincerely    hope    that 
this  will  be  done.      The  i^roblems  in 
question  are  of  a  particularly  complex 
type    and    it    is     well     known    how 
important    is    corroborative    evidence 
on  all    physiological    matters.      It   is 
necessary  in   the  first  place  to  avoid 
being  misled  by  the  inevitably  some- 
what different  impression  received  by 
various  individuals;  experiments  must 
therefore   be    made   by   a   number   of 
observers  on  different  people.     Again 
it  is  quite  possible  that  the  circum- 
stances to  be  met  in  a  particular  branch 
of  industry  may  not  be  the  same  in  all 
countries.     Also  it  is  at  present  almost 
inevitable  that  the  methods  of  research 
adopted  by  the  experts  in  charge  of  an 
investigation     in     various     countries 
should  differ  to  some  extent. 

For  all  these  reasons  we  hold  that  it 


is  very  essential  that  such  researches 
should  be  repeated  in  various  countries 
and  the  results  subsequently  compared 
with  each  other  in  order  to  derive  some 
generally  acceptable  conclusions.  For 
this  purpose  we  should  like  to  see 
committees  on  lighting  similar  to  that 
announced  in  France  constituted  in  all 
the  chief  European  countries.  These 
committees  should  agree  upon  a 
common  line  of  research  and  keep  in 
constant  touch  with  each  other  and  they 
might  eventually  meet  together  with 
a  view  to  combining  the  points  on 
which  there  is  general  agreement  in 
one  common  report. 

We  have  heard  it  said  that  there  is 
no  need  to  form  a  Grovernment  Com- 
mittee on  Illumination  in  this  country 
because  this    work    has  already    been 
undertaken  in  France.     But  we  think 
we  have  already  said  enough  to  show 
that    the    exjjerience    of     a     limited 
number  of  experts  in  one  country  by 
no    means    constitutes    an    infallible 
guide  to  another.    And  apart  from  this 
one  would  naturally  like  to  see  Great 
Britain,  which  has  been  hitherto  well 
to     the    front   in    studying    industrial 
hygiene,  also  taking  the  lead  in  con- 
nection   with    illumination,   and    not 
waiting   to    see  what   others    will  do. 
The  Factory  Department  of  the  Home 
Office  has  already  shown  its  sympathy 
and  a  beginning  has  been  made.     But 
a  little  extra  encouragement  and  fore- 
thought at  the  jiresent  moment  would 
lead    to   the    accumulation    of    most 
valuable    data    during    the   next  few 
years  and  a  thoroughly  rej)resentative 
and  influential  committee  would    un- 
doubtedly   be    able    to    make    useful 
suggestions    as    to    how    the    existing 
machinery  could    best  be  utilized  for 
this  purpose.      Our  Society  could    no 
doubt  help  considerably  in  the  accu- 
mulation of  data  and  useful  informa- 
tion if  once  this  Committee  was  formed 
toundertake  the  supervision  of  the  work. 

A  Coming:   Congress  on    the  Pre- 
vention  of  Industrial  Accidents. 

The    announcement   of  the   coming 
ress   on    the    Prevention    of    In- 
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dustrial  Accidents,  which  we  publish  on 
p.  59  appears  at  an  opportune  moment, 
following  as  it  does  the  important 
article  by  Dr.  Moeller. 

For  among  the  many  evil  results  of 
poor  lighting  one  of  the  most  obvious 
and  striking  is  its  direct  influence  on 
the  number  of  accidents  in  factories. 
The  lighting  of  dangerous  machinery 
formed  one  of  the  main  points  selected 
for  mention  in  the  summary  of  the 
proceedings  at  the  Congress  in  Brussels. 
It  was  pointed  out  then  that  an  im- 
properly placed  light,  which  dazzles 
the  eyes  of  workers  instead  of  illu- 
minating the  object  to  be  seen,  is  worse 
than  useless;  it  may  actually  lead  to 
accidents.  In  the  same  way  the 
report  of  the  recent  Departmental 
Committee  of  Accidents  in  Factories 
and  Workshops  contained  much  strik- 
ing evidence  to  the  same  effect,  in- 
stances being  quoted  of  men  losing 
their  footing  or  stumbling  under 
dangerous  circumstances  (as,  for  ex- 
ample, when  carrying  ladles  of  hot 
iron),  through  insufficient  light.  It 
need  hardlj'  be  pointed  out,  therefore, 
how  serviceable  it  would  be  for  inspec- 
tors of  factories,  representatives  of 
insurance  companies,  and  others,  to 
agree  upon  some  simple  rules  of  good 
lighting  with  a  view  to  avoiding  these 
defects. 

This,  perhaps,  may  before  long  be 
supplemented  by  more  precise  recom- 
mendations as  to  the  standard  of  illu- 
mination requisite  in  different  circum- 
stances. Meanwhile  it  would  be  most 
useful  if  a  system  of  recording  the 
conditions  (if  possible  including  actual 
tests)  of  illumination  at  the  time  each 
accident  occurred  could  be  organized 
By  this  simple  means  we  should  soon 
accumulate  data  enabling  us  to  trace 
a  direct  connection  between  accidents 
and  poor  illumination,  and  we  should 
soon  learn  by  practical  experience 
what  defects  in  lighting  to  avoid 
particularly  in  certain  trades. 


Knowledge  of  this  kind  would  he 
appreciated  by  the  managers  of  in- 
dustrial concerns  as  well  as  the  em- 
ployees. Mishaps  almost  invariably 
involve  disorganization  in  work  as  well 
as  expense  in  compensation  for  injuries. 
This  is  emphatically  a  case  in  whicli 
prevention  is  better  than  cure.  More- 
over the  means  of  prevention,  as  far  as 
illumination  is  concerned,  are  com- 
paratively simple,  for  in  most  instances 
attention  to  one  or  two  fundamental 
rules  of  good  lighting  would  have 
immediate  beneficial  results,  and 
would  carry  with  it  the  additional 
advantage  of  improved  quality  of 
output  and  a  reduction  in  the  percent- 
age of  spoiled  work.  We  have  often 
pointed  out  that  the  improvement 
thus  secured  would  fully  justif}'  the 
comparatively  small  extra  expense 
involved  in  putting  the  lighting  on 
a  sound  basis.  The  truth  of  this  is 
rapidly  becoming  recognized  amongst 
manufacturers  to-day. 

In  conclusion  we  need  only  draw  the 
attention  of  our  readers  to  the  import- 
ant nature  of  this  Congress.  Sig.  F. 
Massarelli,  the  Cxeneral  Secretary,  has 
himself  taken  a  keen  interest  in  illu- 
mination and  was  one  of  those  who 
read  a  jiaper  on  this  subject  at  the 
Congress  in  Brussels.  We  hope  that 
many  influential  delegates  from  this 
country  will  be  present.  The  writer 
has  undertaken  to  act  as  delegate  of 
the  Illuminating  Engineering  Society 
and  read  a  paper  on  the  Relation  of 
Bad  Lighting  and  Accidents,  and  he 
would  be  much  indebted  to  any 
members  of  the  Society  who  could 
kindl}'  supply  him  with  data  summar- 
izing their  personal  experiences  in  this 
matter  so  as  to  enable  as  complete  a 
I'eport  as  possible  to  lie  presented  of 
cases  in  which  bad  lighting  has  been  a 
cause  of  accident.  Such  data  would 
help  very  materially  to  improve  the 
present  unsatisfactory  condition  of 
affairs. 

lyEON  Gaster, 
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Review  of  Contents  of  this  Issue. 


The  Technical  Section  (p.  57)  con- 
tains an  article  by  Dr.  A.  Moellek, 
in  which  ho  discii.sses  Illumination 
from  the  Hygienic  Point  of  Yiew.  He 
jxtints  (Hit  that  the  gt'neial  importance 
of  the  (subject  is  now  Ijeconiing  more 
fully  recognized,  and  then  lefer.s  to  the 
papers  dealing  \\ith  factory  lighting 
which  were  presented  at  the  Congrcs 
International  des  Maladies  Profession- 
elles  held  in  Brussels  during  Septem- 
ber, 1910  (and  of  which  Dr.  Moeller 
was  President).  He  also  emphasizes 
the  feeling  that  was  expressed  at  that 
congress,  viz.,  the  importance  of  satis- 
factory lighting  of  dangerous  machinery, 
&c.,  in  factories,  and  points  out  that 
it  is  not  only  a  sufficiency  of  light 
which  is  important,  but  the  placing  of 
the  lights  in  the  best  possible  position. 
The  resolution  passed  at  the  recent 
Congress  of  Applied  Electricity  at 
Turin,  .sanctioning  the  appointment  of 
an  International  Commission  to  deal 
with  illumination  is  next  referred  to, 
and  the  action  of  the  French  Covern- 
ment  in  appointing  a  State  Committee 
on  the  Hygiene  of  Lighting  is  mentioned 
as  evidence  of  the  importance  attached 
to  the  question  of  lighting  by  the  autho- 
rities in  that  country.  It  is  hoped  that 
this  precedent  will  be  followed  by  the 
Belgian  Government  also. 

On  p.  59  is  a  preliminary  announce 
ment  of  a  Congress  on  the  Prevention  of 
Accidents,  to  be  held  at  Milan  in  May 
next.  The  importance  of  illumination 
in  connexion  with  the  subject  of  the 
Congress  will  doubtless  be  fully  recog- 
nized. 

On  p.  63  will  be  found  a  report  of 
the  meeting  of  the  Illuminating  Engin- 
eering Society  on  January  16th,  when 
Mr.  T.  E.  Ritchie  read  a  ])ai)cr  on 
Colour  Discrimination  by  Artificial 
Light. 

After  outlining  some  of  the  con- 
siderations which  led  him  to  under- 
take his  research  on  colour  discrimina- 
tion, Mr.  Ritchie  gives  a  very  full 
account  of  his  method  of  photographing 


a  set  of  coloured  ribbons  lighted  by  a 
number  of  different  illuminants,  and 
afterwards  developing  and  printing  the 
l^hotographs  under  identical  conditions 
so  that  the  tone  values  could  be  accu- 
rately com)iaved.  In  addition  to  this 
l)hofogra|ihic  <'slimate  of  the  effect  of 
liie  dilTcrent  illuminants  on  the  colours, 
the  author  also  includes  a  tabulated 
sunnnary  of  the  visual  effects  observed, 
and  suggests  that  by  taking  both  into 
consideration,  a  useful  judgment  can 
be  formed. 

The  discussion  which  followed  is  re- 
ported on  pp.  75-85.  Mr.  M.  Loudan 
meiftions  some  experiments  in  matching 
colours  by  artificial  light  which  were 
carried  out  at  the  \Vestniinster  Art 
School.  Mr.  S.  E.  Thornton  ex- 
presses his  interest  in  the  lighting  of  pic- 
tures, and  points  out  that  delicate  blue 
tints  are  jjarticularly  difficult  to  show 
by  artificial  light.  Mr.V.  H.  Mackinney 
refers  to  the  use  of  coloured  photo- 
graphs of  interiors,  and  to  the  method 
of  examining  the  effect  on  colour  of 
different  illuminants  placed  in  boxes 
side  by  side,  so  as  to  light  a  set  of 
ribbons.  Dr.  Kenneth  Mees  de- 
scribes how  he  calculated  a  curve 
(reproduced  at  the  meeting),  which 
would  show  the  effect  on  a  photographic 
plate  of  the  colours  right  through  the 
spectrum,  as  compared  with  their  effect 
on  the  eye.  He  also  points  out  that 
the  difficulty  A\ith  green  colours  met 
with  in  Mr.  Ritchie's  photographs 
might  be  due  to  the  fact  tliat  they  were 
somewhat  dark,  and  therefore  under- 
exposed, thus  coming  into  a  region 
where  the  plate  used  could  not  give  a 
correct  tone  value. 

Me.  a.  p.  Trottek  deals  with  the 
method  of  describing  the  colours 
adopted  by  Mr.  Ritchie,  and  then 
passes  on  to  deal  with  liis  own  experi- 
ments on  the  production  of  artificial 
daylight.  He  refers  also  to  the  work 
of  Ives  and  Luckiesh,  and  the  difficulty 
of  the  impermanence  of  the  dyes  used 
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ill  colour  filters.  Mr.  Lovibomd  eni- 
pliasizes  the  importance  of  legarcliiig 
the  colour  measurements  from  the 
physiological  standpoint,  and  also  draws 
attention  to  the  important  effect  which 
the  angle  of  the  incident  ray  has  upon 
tlie  intensity  of  light  for  a  particular 
colour.  Dr.  F.  W.  Edridge  -  Green 
X^oints  out  how  much  the  character  of  a 
colour  varies  according  to  its  intensity, 
as  can  be  seen  by  using  a  double-image 
prism,  and  thus  varying  the  intensity 
of  the  colours  side  by  side.  Me.  J.  Eck 
mentions  lio\\'  a  picture  (shown  at  the 
meeting)  Mas  painteil  half  by  daylight 
and  half  by  the  light  from  an  inverted 
arc  lamp,  in  order  to  demonstrate  how 
comiik'tcly  similar  the  colours  ap- 
jicared  by  either  light.  Mr.  Harrison 
doubts  w  licther  artificial  daylight  would 
be  much  used  even  if  it  could  be  readily 
produced,  as  dress  materials,  &c.,  .are 
usually  chosen  by  the  light  under 
which  they  will  be  subsequently  used. 

Dr.  Kenneth  Mees  also  describes  a 
filter  which  he  has  produced,  giving 
an  extremely  accurate  reproduction  of 
daylight  wlieii  used  in  conjunction 
with  a  tungsten  lamp,  and  he  points 
out  that  the  dye  used  in  this  filter  is 
quite  permanent.  He  suggests  that 
the  only  satisfactory  method  of  com- 
paring artificial  with  natural  daylight  is 
to  make  a  complete  sjiectro-photo- 
metric  analysis. 

Among  the  communicated  remarks 
Mr.  J.  S.  Dow  alludes  to  some  diffi- 
culties in  testing  coloured  ribbons,  and 
mentions  some  e.xpcrimentswith  a  view 
to  constructing  a  portable  instrument 
for  this  purpose,  while  Mr.  J.  Darch 
deals  especially  ^\•ith  the  yellow  light 
and  its  eft'ect  in  changing  pale  yellow 
almost  to  white. 

Mr.  Ritchie,  in  his  reply,  emphasizes 
the  fact  that  no  filter  of  any  kind  was 
used  ^\•ith  the  arc  lamp  tested  in  the 
course  of  his  colour  experiments.  He  de- 
fends his  method  of  describing  the  colours 
on  the  ground  of  simplicity  and  popular 
understanding,  and  considers  the  "tinto- 
meter "  analysis  as  a  useful  record, 
enabling  the  colour  to  be  easily  repro- 
duced. He  replies  in  detail  to  (lie 
other  points  raised  in  the  discussion. 


The  section  of  the  journal  devoted 
to  the  transactions  of  the  Illuminating 
Engineering  iSocicty  also  contains  an 
account  of  the  Discussion  on  Mr. 
Harrisons  paper  on  Railway  Station 
Lighting,  which  is  concluded  in  this 
number  (pp.  87-100).  Mr.  Roger  T. 
Smith  and  Mr.  Frank  Bailey  both 
refer  to  tlie  figure  of  025  foot-candle 
for  minimum  illumination  on  platforms, 
the  former  thinking  it  extravagant  for 
certain  types  of  station,  the  latter 
advocating  it  for  all  stations.  Me. 
H.  BURGE.SS  gives  .some  results  that  he 
liad  obtained  for  high-pressure  gas 
lighting  on  one  of  the  Midland  Railway 
stations.  Mr.  Herbert  Jones  sug- 
gests local  illumination  for  ticket 
harriers,  and  clas.sifics  the  lighting  of 
stations,  according  to  whether  they  are 
roofed  or  not;  while  Mr.  Trotter 
thinks  that  a  system  of  "  mixed " 
lighting,  as  advocated  by  Mr.  Bailey, 
Mould  mean  reduced  efficienc}'.  Mr. 
Grove  and  Mr.  Severs  give  their 
ex[ieriences  in  the  lighting  of  the  Central 
London  and  Great  Northern  and  City 
Railways  respectively.  Mr.  J.  G.  Clark 
refers  to  a  case  in  which  inverted 
mantles  effected  a  saving  of  nearly 
50  per  cent,  as  compared  \\  ith  upright 
mantles,  although  the  illumination  was 
practically  the  same  in  each  case. 
Among  the  communicated  remarks, 
Mr.  ('.  R.  Williams  describes  the 
illuminating  practice  on  the  Great 
Western  Railway,  and  Me.  J.  Y. 
Fletcher  refers  to  the  possibility  of 
using  a  double-filament  lamp  for  econo- 
mizing in  stations  where  a  bright  light 
is  only  required  when  a  train  is  in. 
Mr.  Eck  questions  some  of  the  figures 
given  for  flame  arc  lighting,  and 
emphasizes  the  fact  that  station  lighting 
must  never  be  allowed  to  interfere 
with  the  observation  of  signals.  Mr. 
T.  E.  Ritchie  asks  a  number  of  ques- 
tions with  regard  to  the  figures  for 
tungsten  and  arc  lighting  given  by 
Mr.  Harrison.  The  discussion  concludes 
with  a  full  reply  by  Mr.  Haerison  to 
the  various  points  raised  by  speakers. 

,\t  the  cn<_l  ul'  I  lie  magazine  will 
he  found  the  usual  Trade  Notes  and 
ReYiew  of  the  Technical  Press. 
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The  Editor  while  not  soliciting  contributions,  is  willing  to  consider  the  publication 
of  original  articles  submitted  to  him,  or  letters  intended  for  inclusion  in  the 
correspondence  columns  of '  The  Illuminating  Engineer.' 

The  Editor  does   not  necessarily  identify   himself  with  the  opinions  exjyressed 
by  his  contributors. 

Illumination  from  the  Hygienic  Standpoint.* 

By  1)r.  a.  Moellke  (President  of  tlie  Second  Congres  International  des 
Maladies  Professionelles,  President  of  the  Academie  Royale  de  Medecine, 
Member  of  the  Coniiiiission  des  Accidents  du  Travail,  Hon.  Member 
of  the  Illuminating  Engineering  Society). 


DuEiKu  the  last  few  years  the  various 
systems  of  electric  lighting  have  made 
most  remarkable  progress.  Formerly 
tlie  choice  of  illumiuants  was  very 
limited.  Now  the  varieties  of  lamps 
have  multiplied  exceedingly  ;  and, 
more,  the  methods  of  distributing  and 
using  artificial  light  have  been  improved 
with  equal  rapidity. 

This  progress  has  not  been  the  privi- 
lege of  any  single  nation  ;  in  Europe, 
as  in  the  United  States,  the  technicali- 
ties of  lighting  have  undergone  con- 
siderable modifications.  Illumination, 
one  may  say,  has  become  an  inter- 
national question.  People  arc  now 
not  only  preoccupied  with  the  question 
of  the  amount  of  light  given  by  various 
lamps  for  a  given  consumption  of  gas 
and  electricity  ;  but  also  in  studying 
the  problems  of  illuminating  .schools, 
shops,  factories,  streets,  and  public 
places  in  a  better  manner. 

It  ^\■ould  therefore  be  very  beneficial 
if  uniform  methods  of  comparing  the 
diSerent  systems  of  lighting  could  be 
fixed  and  adopted  in  various  countries. 
It  would  be  useful  in  doing  so  to  estab- 
lish an  agreement  as  regards  cost  of 
lighting,  intensity,  colour,  and  distribu- 
tion of  light.  There  arc  still  other 
interesting  problems  which  await  full 
solution,  such  as  the  development  of 
better  methods  of  measuring  light  and 
also  of  determining  the  degree  of  illu- 
mination requisite  for  various  industrial 
uses.     In  addition — and  this  is  a  matter 


of  special  importance — it  is  very  neces- 
sary to  enter  upon  a  special  study  of 
the  influence  of  illumination  upon  the 
eyes,  on  health  generally,  and  of  its 
relation  to  the  number  and  frequency 
of  industrial  accidents. 

Such  questions  led  to  the  origination 
of  the  Illuminating  Engineering  Society 
in  the  LTnited  States  in  1906,  which  has 
already  1,500  members.  Subsequently, 
in  1909,  a  society  with  similar  aims  was 
started  in  London,  which  has  already 
accomplished  remarkable  work.  Its 
proceedings  are  published  in  a  special 
journal  (The  Illuminating  Engineer  of 
London). 

It  may  be  mentioned  that  this 
Society  was  represented  at  the  last 
Congres  International  des  Maladies 
Professionelles  by  its  Hon.  Secretary 
(Mr.  Leon  Gaster).  who  presented  a 
paper  on  "  The  Hygienic  Aspects  of 
Lighting  '  ;  contributions  on  the  same 
subject  were  presented  by  Dr.  Broca, 
M.  Massarelli,  Dr.  Terrien,  &c.  The 
discussion  revealed  the  special  neces- 
sity of  providing  sufficient  illumination 
in  the  neighbourhood  of  jjossibly  dan- 
gerous machines,  and  it  was  recognized 
that  defective  illumination  was  a  fre- 
quent cause  of  more  or  less  serious 
accidents. 

A  most  important  event  in  this  con- 
nection  has   been   the   nomination   by 

*  The  article  kindly  sent  us  by  Dr.  Moeller 
also  appeared  in  the  Mouvenifnt  I/i/gieniijiie  and 
is  reproduced  in  the  A'.V'  Siide  (.Jan.  6th,  1912J. 
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the  French  Government  of  a  Commis- 
sion composed  of  medical  men  (ocuHsts 
and  others),  gas  and  electrical  engineers, 
inspectors  of  factories,  &c..  whicli  will 
make  a  special  study  of  different 
methods  of  lighting  and  their  suitability 
for  .special  purposes.  Tlii.s  Commis.sion 
Avill  also  study  methods  of  measuring 
illumination  and  tlie  effect  of  insufti- 
cient  illumination  from  the  liygienic 
standpoint. 

Finally,  in  Se])teml)er.  1!)11,  an  Inter- 
national Electrical  Congress  was  held 
in  Turin,  one  .section  of  which  had  for 
its  object  the  study  of  ligliting.  Mr. 
(faster  on  this  occasion  presented  a 
resolution  which  was  cariied  unani- 
mously, to  tlie  follow  ing  effect  : — 

"  That  this  (,'ongicss  deems  it  desir- 
able that  an  Inteinational  Commission 
should  be  appointed  in  order  to  study 
all  .systems  of  lighting  and  technical 
problems  in  connection  therewith  :  and. 
having  been  informed  that  the  Illu- 
minating Engineering  Society  of  London 
has  the  intention  of  forming  such  a  Com- 
mission, and  of  putting  itself  in  touch 
witli  the  other  existing  national  and 
international  photometric  committees. 
appro\es  their  taldng  the  initiative  in 
this  resf)ect." 

Following  this.  Mr.  (4aster  visited 
some  of  the  cjiief  countries  in  Europe 
in  order  to  suggest  the  formation  of 
local  committees  to  study  this  cjuestion 
of  illumination,  the  members  of  which 
should  constitute  an  international  com- 
mission. He  also  honoured  me  with 
a  visit,  suggesting  that  I  should  use  my 
influence  towards  the  formation  of  an 
official  commission  by  the  Belgian 
Government  similar  to  that  formed  in 
France.  It  is  in  response  to  this  sug- 
gestion that  I  have  written  this  short 
note. 

It  is,  I  think,  needless  to  enter  into 
long  arguments  to  prove  the  vital 
interest  from  the  hygienic  standpoint 
of  this  matter  of  satisfactory  il- 
lumination. 

It  is  obvious  that,  with  a  view  of 
preventing  industrial  accidents,  it  is 
very  important  to  take  measures  to 
secure  a  sufficient  and  reasonable  illu- 
mination of  workshops.  Experience 
and  counnon  sense  alike  suggest  that 
niany  industrial  accidents  are  due  to 


the  lighting  conditions  not  correspond- 
ing with  the  requirements  of  the  work. 
It  may  be  pointed  out  that  it  is  not 
only  necessary  to  see  that  the  C[uantity 
of  light  provided  i.s  sufficient,  but  also 
to  ensure  that  it  shall  be  distributed  in 
a  rational  and  methodical  way. 

Illumination  is  especially  important 
from  the  point  of  view  of  the  vision  of 
workers.  This  again  calls  for  control 
of  the  amount  of  light.  But  in  addi- 
tion we  must  ascertain  the  effect  on  the 
eye  of  its  qualities  as  regard.s  bril- 
liancy or  softness,  steadiness  or  varia- 
bility, whiteness  or  colour.  There  arc 
a  host  of  such  problems  requiring 
investigation,  some  more  difficult  than 
others. 

Xext,  in  the  interests  of  the  general 
health  of  workers,  lighting  must  be 
studied  in  all  its  aspects.  From  this 
standpoint  the  question  of  the  quantity 
of  light  may  not  appear  so  important. 
But  there  are  other  matters  which  arise 
and  likewise  require  the  attention  of 
hygienic  experts.  For  example,  there 
is  the  question  of  the  vitiation  of  the  air 
by  various  systenrs  of  artificial  lighting, 
the  influence  of  certain  products  of  com- 
bustion, the  heating  effect  on  the  air, 
&c.  Then,  again,  there  is  the  question, 
very  little  studied  as  yet,  of  the  influ- 
ence of  the  coloin-  of  the  light.  Wc 
know  that  luminous  rays  exercise  a 
differing  effect  on  the  human  organism, 
according  to  their  colour.  This  influ- 
ence of  coloured  light  has  already  been 
utilized  for  phototherapeutic  treat- 
ment. Who  can  say,  therefore,  that 
it  may  not  exercise  an  appreciable 
influence  in  general  lighting  '.  Here, 
again,  is  a  vast  field  awaiting  explora- 
tion. 

In  what  has  been  said  above  wc  have 
only  dealt  with  illumination  from  the 
industrial  side.  In  reality  tliis  subject 
is  much  wider  than  this,  and  demands 
study  on  other  quite  different  grounds. 
As  an  instance,  I  may  mention  the 
lighting  of  schools.  Great  progress  in 
this  respect  has  already  been  nuulc.  but 
mainly  in  connection  witli  dayliglit 
illumination.  Insufficient  attention  has. 
perhaps,  been  paid  to  the  conditions  of 
artificial  lighting  prevailing  in  certain 
night  schools.  Then,  again,  one  may 
mention  the  lighting  of  .shops.     Here 
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the  conditions  of  illumination  are  ar- 
ranged with  a  view  to  strongly  illu- 
minating the  goods  and  attracting  the 
attention  of  passers-bj^  but  it  does  not 
receive  much  attention  from  the  stand- 
jDoint  of  the  health  of  employees.  I 
need  only  make  passing  mention,  as 
other  examples  of  important  lighting 
problems,  of  the  illumination  of 
churches,  theatres,  streets,  public  places, 
railway  carriages,  &c. 

These  considerations  surely  suffice 
to  demonstrate  the  scope  of  the  problem 
facing'  the  sanitary  expert.  At  first 
sight  the  problem  api)ears  simple,  but 
on  closer  examination  one  is  struck  by 
the  many  highly  important  aspects  of 
the  c£uestion  which  have  been  hitherto 
quite  disregarded. 

It  will  readily  be  understood  that 
in  order  to  elucidate  the.se  jjroblems  it 


is  necessary  to  make  a  preliminary 
study  of  all  that  concerns  the  techni- 
calities of  light -production.  If  one 
desires  that  the  researches  carried  on 
in  different  countries  should  be  fruitful, 
it  is  necessary  to  agree  upon  the  methods 
of  measuring  light,  and  on  the  termino- 
logy and  the  significance  to  be  attached 
to  the  various  figures  and  quantities 
emj)loyed.  These  considerations  show 
the  need  of  establishing  an  inter- 
national understanding,  so  that  the 
researches  should  be  conducted  on  a 
common  principle  and  with  similar 
aims.  We  do  not  doubt  but  that  the 
Belgian  government  A\ill  bear  in  mind 
the  example  of  a  neighbour,  with  a 
view  to  uniting  an  international  com- 
mission enabling  all  these  experts  to 
contribute  towards  the  study  of  this 
new  subject. 


International    Congress    on    the    Prevention    of    Accidents 
in  Workshops  and  Industrial  Hygiene. 

{To  take  place  in  Milan,  May  27-31.) 


The  first  Congress  of  this  kind  was  held 
in  Paris  in  1889,  the  prevention  of  in- 
dustrial accidents  being  one  of  the  sub- 
jects which  received  special  attention. 
Modern  experience  fully  bears  out  tlie 
popular  saying  '"  prevention  is  better 
than  cure."  This  question  of  tlie 
avoidance  of  accidents  is  playing  an 
increasingly  important  role  in  modern 
industrial  countries,  affecting,  as  it 
does,  managers  of  works  and  engineers 
in  all  branches  of  work. 

The  initiative  in  arranging  for  a 
Congress  to  deal  with  this  subject,  and 
to  be  held  in  Milan  from  May  27th  to 
31st  of  the  present  year,  has  therefore 
been  taken  by  representatives  of  tlie 
chief  associations  concerned  with  the 
prevention  of  accidents  (3  in  France, 
1  in  Belgium,  and  1  in  Italy),  and  an 
influential  international  committee  has 
been  formed.  It  may  be  anticipated 
that  the  importance  of  good  illumination 
and  its  effect  on  the  avoidance  of  acci- 


dents in  factories  will  receive  special 
attention. 

The  President  of  the  Congress  is  to 
be  M.  le  Chev.  L.  Pontiggia,  Director 
of  the  Association  des  Industriels 
d'ltalie  pour  prevenir  les  Accidents  du 
Travail,  and  the  General  Secretary  is 
Sig.  F.  Massarelli,  Chief  Insf)ector  of  the 
same  association.  A  distinguished  Com- 
mittee of  Honour  has  been  nominated, 
the  Presidents  of  which  are  Prof. 
F.  Nitti,  the  Italian  Minister  of  Agri- 
culture, Industry,  and  Commerce,  and 
Prof.  L.  Luzzatti,  Minister  of  State,  and 
the  Congress  is  to  take  place  under  the 
patronage  of  H.M.  the  King  of  Italy. 

Tliis  Congress  will  doubtless  be  of 
interest  to  many  in  tliis  country  con- 
cerned -nith  industrial  illumination. 
All  particulars  can  be  obtained  from 
the  General  Secretary,  Sig.  Francesco 
Ma-ssakelli,  61,  FoRO  Bonaparte, 
Milan,  or  from  Mr.  L.  Gaster,  32, 
Victoria  Street,  S.W. 
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Good  Lighting  now  Required  in  Factories. 


An  interesting  instance  of  the  groT\ing 
appreciation  of  the  need  for  good 
ilhnnination  in  factories  was  provided 
by  a  cpiestion  in  the  House  of  Commons, 
reported  in  The  Daily  Telegrajih  for 
December  I6tli,  191 1. 

Mr.  Lansbury  asked  whether  tlie 
riglit  lion,  gentleman  (Mr.  McKenna) 
would  make  inquiries  regarding  the 
yard  at  Birkenhead  of  Messrs.  Cammell, 
Laiicl  &  Co.,  with  a  view  to  ascertaining 
how  many  of  the  accidents  were  due  to 
bad  lighting,  and  whether  he  could 
arrange  for  the  inspector  to  visit  the 
yard  at  night. 


In  rei^ly  Mr.  McKenna  intimated  that 
the  suggestion  was  very  reasonable, 
and  that  he  \TOuld  arrange  for  steps 
to  he  taken  in  this  direction. 

This  incident  is  referred  to  in  an 
interview  with  Mr.  L.  Gaster  in  The 
Morning  Post  (January  23rd,  1012)  in 
w  hicli  reference  is  also  made  to  the  sug- 
gestions of  Dr.  Moeller  for  the  pro- 
motion of  committees  to  deal  with  the 
'  Hygienic  Aspects  of  Illumination  by 
the  Governments  of  Various  Countries.' 
The  liojae  is  expressed  that  Great 
Britain  will  follow  the  useful  precedent 
set  by  France  in  this  respect. 


Lectures  on  Illuminating  Engineering. 


Dtjring  the  past  month  three  courses 
of  lectures  dealing  with  Illumination 
have  been  taking  place  respectively 
at  University  College,  Regent  Street 
Polytechnic,  and  the  Northampton 
Institute. 

The  Theory  of  Light-Vibrations. 
The  course  for  advanced  students  at 
University  College,  by  Prof.  W.  C. 
Clinton,  commenced  on  Wednesday, 
Jan.  10th.  when  the  lecturer  dealt  with 
'  Light,  Energy  and  Vibration.'  A 
.series  of  slides  illustrating  the  distinc- 
tion between  transverse  and  longi- 
tudinal vibrations  were  showia,  and 
the  nature  of  light  waves,  the  phe- 
nomena of  polarization,  and  other 
matters  were  also  explained  by  the 
aid  of  simple  and  ingenious  methods. 
One  interesting  feature  was  a  succession 
of  instantaneous  photographs  showing 
the  gradual  formation  of  a  ripple  in  a 
pond  when  a  stone  is  dropped  in ;  the 
disturbance  being  compared  with  that 
giving  rise  to  a  light  wave  in  the  ether. 
Subsequently  Prof.  Clinton  passed 
on,  in  his  second  lecture,  to  various 
a?therial  vibrations,  explaining  the  dis- 
tinction between  elect  lomagnetic 
Hertzian  waves,  visible  light,  and  infra- 


red and  actinic  radiation.  Methods  of 
generating  light  were  then  touched 
upon,  and  it  was  shown  how,  by  gaseous 
luminescence,  a  discontinuous  spectrum 
is  formed,  while  from  incandescence 
a  continuous  spectrum  (but  a  rela- 
tively low  luminous  efficiency)  usually 
results.  The  phj\sical  aspects  of  colour 
w^ere  also  dealt  with,  the  analysis  of 
white  light  by  the  spectrometer  being 
explained  and  illustrated.  One  strik- 
ing experiment  was  as  follows :  A 
spectrum  was  formed  on  the  screen, 
and  the  lecturer  then  held  in  front  of 
the  slit  of  the  spectroscope  a  vessel 
containing  two  liquids  (one  floating 
upon  the  other),  coloured  respectively 
red  and  green.  Thus,  by  moving  the 
vessel  up  and  down  either  the  red  or 
the  green  half  of  the  sjiectrum  could  be 
extinguished,  while  by  shaking  the 
vessel  so  that  the  solutions  mixed, 
the  light  was  blocked  entirely.  Some 
striking  experiments  were  also  shown 
illustrating  the  distinction  between 
ordinary  coloured  objects  and  colour 
excited  by  fluorescence. 

Lecture  III.  was  devoted  to  the  eye. 
Its  structure  was  shown  by  variovis 
diagrams  and  projeetions  of  microscope 
sections,  and  the  chief  theories  of  colour- 
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vision  were  briefly  summarized.  Lec- 
ture IV.,  on  Jan.  Slst,  is  devoted  to 
The  Production  of  Light. 
The  Measurement  of  Light  and 
Illumination. 
The  first  three  lectures  of  the  series 
now  being;  civen  by  Mr.  J.  S.  Dow  at  the 
Itegent  Street  Polytechnic  have  also 
taken  place.  In  the  first  of  these, 
the  lecturer  sketched  the  development 
of  the  practical  measurement  of  light. 
Mr.  Dow  also  pointed  out,  in  a  few 
introductory  words,  how  the  previous 
lectures  had  shown  the  varietj-  of  illu- 
minants  now  available  and  the  necessity 
for  precise  methods  of  comparison  ; 
also  that  photometrical  tests,  which 
measured  the  "'  capacity  for  creating 
brightness  "  on  the  i^art  of  a  source, 
must  depend  upon  the  eye.  The 
important  bearmg  of  the  lecture  by 
Dr.  Ettles  would  therefore  be  readily 
understood. 

Mr.  Dow  then  passed  on  to  a  brief 
explanation  of  the  fundamental  "  in- 
verse square  "  and  "  cosine  law  "  in 
photometrj^  He  summarized  the  posi- 
tion as  regards  standards  of  light, 
alluding  to  the  work  being  done  by  the 
various  national  laboratories  and  the 
important  decision  to  use  a  common 
unit  agreed  upon  by  France,  Great 
Britain,  and  the  United  States.  In  the 
course  of  the  lecture  a  great  many 
different  forms  of  photometers,  includ- 
ing the  Piitchie  Wedge,  Bunsen,  Joly, 
Wild  flicker,  Everett  Edgcumbe  flicker, 
and  other  forms,  were  described,  special 
ackno■^^ledgment  being  also  made 
of  the  courtesy  of  the  Gas  Light 
&  Coke  Co.  in  sending  the  Simmance 
Abady  street  photometer  for  exhibition. 
Various  other  portable  photometers, 
kindly  exhibited  by  Messrs.  Everett 
Edgcumbe  &  Co.,  were  also  described 
and  shown. 

In  the  course  of  the  lecture  some 
remarks  were  made  on  the  degree  of 
accuracy  necessary  in  laboratorj'  and 
practical  work,  the  determination  of 
polar  curves  of  light  distribution,  and 
the  measurement  of  mean  spherical 
candle-power  in  the  Ulbricht  globe. 
In  conclusion,  the  lecturer  expressed 
his  appreciation  of  the  kindness  of  the 
firms  named  above,  and  also  of  the 
^Vcstminstcr  Electric  Testing  Labora- 


tories, the  Central  Technical  College, 
and  the  Birkbeck  Institute  in  lending 
photometers.  He  thought  this  display 
of  apparatus  would  serve  to  show  the 
industrial  importance  now  attached  to 
photometry. 

In  Lecture  II.  IVIi-.  Dow  passed  on  to 
the  measurement  of  illumination.  He 
pointed  out  the  tendency  towards 
simple  measurements  with  portable 
instruments  on  the  spot,  and  analyzed 
the  qualities  which  a  good  illummation- 
photometer      should       possess.  As, 

examples,  the  Preece  &  Trotter,  Everett 
Edgcumbe,  Harrison,  Martens,  Sharp 
&  Millar,  and  Holophane  Lumeter 
instruments  were  described.  Subse- 
quently typical  illustrations  of  the 
advantages  of  measurements  of  illu- 
mination, surface-brightness,  and  re- 
flecting power  were  given,  and  the 
application  of  measurements  of  surface- 
brightness  in  connection  with  photo- 
graphy pointed  out.  Mr.  Dow  also 
said  something  on  daylight  measure- 
ments, pointing  out  the  special  diffi- 
culties met  ^\ith  in  this  connection 
and  the  value  of  such  exact  tests  to 
architects.  Special  reference  was  made 
to  the  '•relative  method "  originally 
suggested  by  Mr.  Trotter  and  recently 
adopted  by  Mr.  P.  J.  Waldram.  Tlie 
great  value  of  illumination  measure- 
ments as  a  means  of  making  a  record 
of  actual  lighting  conditions  must  also 
not  be  overlooked.  In  conclusion,  the 
lecturer  referred  to  the  courtesy  of 
Messrs.  Everett  Edgcumbe  &  Co., 
Messrs.  Franz,  Schmidt  &  Haensch, 
and  Holophane,  Ltd.,  by  whom  ap 
paratus  had  been  exhibited. 

Shades  and  Reflectors. 
Lecture  III.,  on  Jan.  25tli,  was 
devoted  to  '  Shades  and  Reflectors. 
Mr.  Dow  commenced  by  recalling  the^ 
warning  of  Dr.  Ettles  against  the  effect' 
of  glare,  quoting  instances  to  show- 
how  the  presence  of  a  bright  hght  in; 
the  range  of  vision  might  lead  to  acci- 
dents and  inconvenience.  He  also- 
pointed  out  the  analogy  between  the 
retina  and  a  photographic  plate,  show- 
ing two  photographs  by  artificial  hght, 
in  which  the  effect  of  glare  was  clea  .y 
visible.  Subsequently  he  explained  the 
meaning    of    intrinsic    brilhaucy,    and 
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presented  a  slide  illustrating  the  recent 
increased  concentration  of  light  in 
modern  illuminants.  Allusion  was 
made  to  the  discussion  on  '  Glare  ' 
of  the  Illuminating  Engineering  So- 
ciety, and  the  rules  of  Prof.  L.  Weber 
for  the  avoidance  of  glare  were  recalled. 

Mr.  Dow  then  proceeded  to  show  a 
series  of  slides  prepared  by  Mr.  T.  E. 
Ritchie  of  the  Union  Electric  Co., 
showing  indirect  and  semi-indirect 
lighting  by  arc  lamps,  pointing  out  the 
advantage  of  this  system  in  completely 
concealing  the  bright  source  and  dif- 
fusing the  light.  Some  diagrams 
lent  by  Mr.  J.  Darch.  showing  how 
shades  should  be  applied  for  this  pur- 
pose, were  also  explained. 

The  lecturer  then  went  on  to  an 
analysis  of  the  functions  of  shades, 
globes,  and  reflectors,  and  described 
the  uses  of  a  great  number  of  different 
types  exhibited.  A  cabinet  set  up  by 
Messrs.  Benjamin  Electric  showed  the 
improvement  in  the  down^\■ard  dis- 
tribution of  light,  as  compared  with 
a  bare  lamp  secured  by  the  Holophane 
steel  reflector,  and  a  similar  demonstra- 
tion arranged  by  Holophane,  Ltd.. 
showed  in  an  equally  striking  mamaer 
the  advantages  of  their  prismatic  glass- 
ware in  this  lespect.  Both  forms  were 
made  in  the  E.,  I.,  and  F  types,  giving 
three  distinct  distributions  of  light, 
and  the  lecturer  pointed  out  the  great 
advantage  of  knowing  exactly  the 
results  of  using  a  scientifically  designed 
reflector  of  this  kind.  The  Holophane 
picture-hghting  reflector  and  the  Hunta- 
lite  porcelain  tubular  reflector  were 
also  sho«ii  in  action  illuminating 
various  diagrams  ;  some  Spookie  shades 
lent  by  Messrs.  Simplex  Conduits,  Ltd., 
^^•ere  also  displayed  by  the  lecturer, 
V  ho  demonstrated  the  decorative  effect 
of 'the  colours  by  transmitted  light.  A 
large  selection  of  tasteful  shades  kindly 
exhibited  by  the  Gas  Light  and  Coke 
Co.,  vas  also  shown,  the  lecturer 
laying  stress  on  the  good  work  being 
done  by  gas  companies  in  providing 
this  variety  and  educating  consumers 
to  the  use  of  shades  and  reflectors  witli 
their  burners. 

A  series  of  slides,  including  several 
designed  to  show  the  use  of  the  dioptric 


globe  used  with  the  Excello  flame  arcs 
for  street  lighting,  and  a  view  of  the 
covered  temiis  courts  at  Dulwich, 
illuminated  ^^•ith  high-pressure  lamps 
by  the  South  Metropolitan  Gas  Com- 
pany, were  then  thrown  on  the  screen. 
The  lecturer  concluded  by  expressing 
his  obligation  to  the  various  firms 
named  above,  who  had  assisted  so 
materially  by  their  display  of  apparatus. 
The  Lecture  on  Feb.  1st,  he  mentioned, 
would  deal  ^nth  colour. 

At  the  Northampton  Institute. 

At  the  Northampton  Institute  the 
series  of  ten  lectures  previously  an- 
nounced in  this  journal  has  also  com- 
menced. The  first,  on  Tuesday,  Jan. 
16th.  by  Mr.  S.  D.  Chalmers^  dealt 
with  "  The  Nature  of  Light  and  Radia- 
tion.' The  lecturer  discussed  the  theory 
of  light  production,  pointing  out  the 
variation  in  the  quality  and  efficiency 
of  the  light  from  various  illuminants, 
and  explaining  the  distinction  between 
light  from  "  black  bodies  "  and  from 
substances  showing  selective  radiation. 

This  aspect  of  the  subject  was  like- 
wise commented  upon  by  Mr.  F.  M. 
Denton  in  his  first  lecture  on  Jan.  30th, 
when  the  production  of  light  by  in- 
candescence and  luminescence  respec- 
tively was  described,  and  illustrated 
by  examples  from  modern  electric 
illuminants. 

Mr.  A.  C.  JoUey,  on  Jan.  23rd, 
covered  somewhat  similar  ground  to 
that  in  Mr.  Dow's  first  lecture,  the 
fundamental  laws  of  photometry,  photo- 
metric instruments,  the  meaning  and 
experimental  study  of  distribution  of 
light,  mean  spherical  candle-power,  &c., 
being  dealt  ^\ith.  The  Harcourt  Pen- 
tane,  Hefner,  and  other  standard  lamps 
were  shown  in  operation.  Some  special 
remarks  on  the  study  of  radiation  by 
bolometers,  radio  -  micrometers,  &c., 
were  also  made  to\\ards  the  end  of  the 
lecture,  and  a  number  of  instruments 
of  this  kind  were  on  exhibition. 

[We  regret  that  owing  to  the  necessity  for 
bringing  tiie  account  of  the  proceedings  of  the 
Illuminating  Engineering  SocJ>-ty  up  to  date  in 
this  number,  it  has  been  found  nece.-^sarv  to  hold 
over  several  interesting  articles,  including  one 
by  Mr.  Kilburn  Scott  on  '  Electric  Ligi'ting  of 
Streets  having  Permanent  Verandahs.'  VVh  hope 
to  deal  with  some  of  these  in  our  next  number. 
-Ed.] 
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TRANSACTIONS 

OF 


Clje   ^lUumtnatins   Ciisinccnns    ^nctetj> 


(Founded  in  London,   1909.) 


(The  Illuminaliiuj  Engineering  Society   is    not,    as   a   body,   responsible  for 
opinions  expressed  by  Individual  authors  or  speakers.) 

Colour    Discrimination    by    Artificial    Light. 


the 


(Proceedings  at  a  meeting  of  the  Illuminating  Kn^iineeiing  Society  heM  in  tlie  Ho 
Arts  (Lonilon),  on  Tuesday,  January  I'jth,  1912.) 


of  the  Koyal  Society  of 


A  MEETING  of  the  iSocietv  was  licld  on 
January  16tli,  1912,  Mr."  F.  W.  Good- 
enough  (Chairman  of  the  Council)  being 
in  the  chair. 

The  minute.s  of  the  la.st  meeting 
liaving  been  taken  a.s  read,  tlie  Chair- 
man called  upon  the  Hon.  Secretary 
to  read  again  the  name.s  of  applicants 
for  membership  pre.sented  at  the  pre- 
vious  meeting,*  who  were  then  form- 
ally declared  member.s  of  the  Society. 
Tlie  name.s  of  apiilicants  for  meniber- 
.ship  received  since  tlic  last  meeting 
^^  ere  also  read  out  for  the  first  time. 

The  Chairman  then  called  upon  JMr. 
Thomas  E.  Ritchie  to  read  his  j'aper  on 
"  Colour  Discrimination  by  Artificial 
Light."  (This  will  be  found  in  extenso 
on  p.  64  ) 

The  discussion  on  Mr.  Ritchie'*' 
jiaper  was  supjilemented  b}-  a  discus^ 
sion  on  the  production  of  artificial  day" 
light,  opened  by  Mr.  A.  P.  Trotter- 
The  follo\\ing  gentlemen  took  part  in 
these    discussions :     Mr.    M.    Loudan, 

*  Sue  Ilium.  Eivj.,  Jan..  1012.  p.  24. 


IMr.  S.  E.  Thornton,  Mr.  V.  H.  Mac- 
kiiuiey,  Di-.  Kenneth  Mees,  Mr.  Lovi- 
))ond,  Dr.  Edridge-Green,  ^h.  J.  Eck, 
Mr.  Haydn  T.  Harrison. 

Subsequently  the  Hon.  Secretary 
referred  to  a  letter  Mhich  liad  been 
received  from  Dr.  H.  E.  Ives,  in  which 
he  legretted  not  being  able  to  send  a 
sample  of  his  latest  form  of  filter  for 
producing  dajdiglit,  and  after  Mr. 
Ritchie  had  replied  to  the  chief  points 
laised  in  the  discussion,  a  very  hearty 
vote  of  thanks  to  the  author  was  joro- 
posed  by  the  Chairman,  and  carried 
with  acclamation. 

The  next  meeting  A\as  announced  to 
take  place  on  February  20th.  when 
a  pajoer  \^ould  be  read  on  the  subject  of 
shop  lighting.  The  Chairman  also 
announced  that  tlie  Annual  Dinner  had 
been  fixed  for  Eebruary  loth,  and 
expressed  the  hope  that  many  of  the 
memljcis  would  be  present. 

At  the  conclusion  of  the  meeting 
most  of  the  members  took  the  oppor- 
tunity of  in.specting  the  various  lamps 
and  other  apparatus  %\hich  were  being 
demonstrated. 


NEW    MEMBERS    OF    THE    SOCIETY. 

The  names  of  tlic  iipplicants  for  incnibcrsliip.  read  out  at  the  previous  meeting 
on  Decsmber  19th,  were  formally  announced  for  the  second  time,  and  these  gentlemen 
were  declared  Members  of  tlie  Illuminating  Engineering  Societj-.* 

In  addition  the  names  of  the  following  gentlemen  have  been  duly  submitted  and 
approved  by  the  Coiuicil,  and  were  read  out  by  the  Hon.  Secretary  at  the  meeting 
of  the  Society  on  January  16th  :  — 

Men-)her.s. 
Barber,  J.  W.  Consulting     Electrical     Engineer     and     Cinematograph 

Expert,  Argyle  Chambers,  106,  Cliaring  Cross  Road, 
London,  W^C. 
Cook,  S.  O.  Engineer  to  Holophane,  Ltd.,  12,  Carteret  Street,  West- 

minster, S.W. 
Stiokney,  G.  H.  Lighting  Engineer  to  the  General  Electric  Co.,  5,  Clare- 

mont  Place,  Montclair,  N.J.,  U.S.A. 

*  Ilium.  En'j.,  Lond.,  Jan.,  1912,  p.  24. 


u 


THE   ILLUMINATING   ENGINEER. 


Colour  Discrimination  by  Artificial  Light. 

Suiiic  Xules  on  the  Chanijcs  in  Ihv  Appearance  of  Coloured  Objects  when   Viewed 

under  Various  Artificial  Lights. 

By  Thomas  E.  Ritchie,  A.M.I.E.E.,  A.M.I.Mech.E,  &c. 

[Paper  prcsentc.l at  a  meeting  of  the  Illuminating  Engineering  Society  lield  atjthe  House  of  the  Rnjal  Society 
of  Arts  (John  St.,  Adelphi,  Lonaon),  ou  Tuesday,  Jan.  16th,  at  s  p,m.| 

There  are  few  iiser,s  of  artificial  light 

who  have  not  from  time  to  time  experi- 

eiicetl   the  difficulty  arising   from   the 

unpleasant  changes  in  the  a])pearanee 

of   coloured    objects   when    viewed   by 

any   of   the   majority   of   the  artificial 

illuminants  commonly  in  use.    Whilst  it 

has  long  been  recognized   that  colour 

matching   can   be   successfully    carried 

out  by  the  aid  of  special  lamps,  provided 

with  suitable  filter  screens,  such  as,  for 

instance,  the  colour  matching  arc  lamp 

sho\\n  in  Figs.  1  and  1a,  little  has  been 

known — in  many  cases  even  by  those 

frequently    called    upon    to    advise    in 

such   matters — as   to   the   nature   and 

extent  of  the  changes   in  appearance 

brought  about  in  objects  of  any  given 

colour   by  any  given  illuminant,  or  as 

to  which  of  the  many  artificial  lights 

available    would   in  this   respect  most 

satisfactorily  comply  «ith  the  par- 
ticular recjuircinents  of  the  user. 

The  subject  is  of  peculiar  interest 
and  importance,  tpiite  apart    from  the 

actual  matching  of  colouis,  which 
is    now    usually    carried    ou(.    at     all 

events  when  required  at  times  \\heii 
daylight  is  not  available,  in  a  small 
room  or  compartment  set  apart  for  the 
purpose,  and  illuniinated  by  a  .special 
colour-matching  lamp  ))i'ovided  with 
a  filter  .screen  of  the  tyjie  previously 
lefcrrcd  to,  and  is  much  more  wide- 
spread in  its  application  than  might 
at  first  be  supposed. 

The  fact  that  the  ultimalc  apjical  of 
all  such  articles  as  the  beautiful  present- 
day  fabrics,  car]iets.  \\all-]iapcrs,  pot- 
I'erv,  &c.,  is  attributable  to  a  peculiar 
chain  of  physiological  and  psychological 
events,  which,  whilst  fully  recognized, 
cannot  altogether  be  explained,  has 
long  been  appreciated  by  those  respon- 
sible  for    the    designing    of   such    pro- 


ducts, who,   working    usually   in   well- 
appointed  studios  and  under  the  be«t 
possible  conditions  of  diffused  daylight 
illumination,  concentrate  their  skill  and 
knowledge  upon  the  production  of  the 
colour  shades,  contrasts,  and  harmonies 
calculated  to  make  the  strongest  pos- 
sible appeal  to  the  educated  judgment 
of  the  ultimate  user.  who.  in  making  his 
purchases,  is  influenced  not  by  processes 
of  logical  rea.soning,  nor  as  a  general 
rule  by  the  result  of  scientific  tests,  but 
almost   entirely   by   opinion   or   fancy. 
He  purchases  ^^hat  he  likes  as  a  result 
of  his  general  mental  attitude  at  the 
moment,  quite  as  much  as  of  his  power 
of   analysis   and   discrimination.     Sup- 
pose, therefore,  that  an  artist  working 
under  suitable  daylight  conditions  has 
in    the    designing    of.    for    instance,    a 
carpet,    linoleum,    or     piece     of     the 
beautiful  hand-printed  chintz  (now  so 
widely   used),    made  use  of    particular 
art   shades  of  red,  yellow,  green,  and 
blue,   which  have    been   carefully    and 
accurately    repro<luced   by  the    manu- 
facturer in  the  finished  article,  it  will  be 
obvious  that  if  such  is  exhibited  by  an 
artificial    light    of   a    decidedly    yellow 
nature  (such  as  is  produced  by  ordinary 
gas  jets  or  carbon  filament  incandes- 
cent lamps)  its  aiipearance  will  be  com- 
l)letcly  altered.     The  reds  will  appear  to 
l)e  lightened  considerably  and  altered 
in    hue.    the    yello'\\s    brightened    and 
changed  in  tone,  the  greens  degraded 
and  rendered  yellower,   and  the  blues 
darkened    considerably,   the    intention 
of   the  designer  being  bj-  these  visual 
changes,    entirely  frustrated,  and    the 
ability   of   the   article   as    a  whole   to 
successfully   appeal   to    the    purchaser 
being  correspondingly  reduced. 

The   same   thing   applies   with    even 
added   force   to    the   .selection    by   the 
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purchaser,  possessed  of  an  educated 
taste,  of  such  general  objects  as  dress 
materials,  haberdashery,  furnishing 
fabrics,  wall-papers,  and  decorations, 
pottery,  water-colour  drawings  and 
oil  paintings,  as  well  as  such  special 
objects  as,  for  instance,  coloured  furs 
(especially  in  reddish  brown  sliades), 
artificial  flowers,  coloured  liookbind- 
ings,  &c.  The  cpiestion  of  the  most 
suitable  artificial  light,  not  only 
for  the  manufacture,  but  also  for  the 
general  illumination  of  displays  of  such 
goods  becomes  therefore  of  paramount 


'*iE. 


Fig.  1.— "Coltru"  Colour-Matching  Arc  Lamp. 

importance  to  their  makers  and  ven- 
dors. It  is  equally  important  to  those 
responsible  for  the  lighting  of  exhibi- 
tions of  objects  of  art,  flower,  poultry, 
fiigeon,  and  cage-bird  shows,  &c.,  the 
participators  in  which  naturally  desire 
to  have  their  exhibits  presented  in  the 
mamier  best  calculated  to  create  exactly 
that  effect  wliich  inspires  in  the  beholder 
the  subtle  and  elusive  liking  for  the 
objects  seen  which  experience  has 
jjroved  is  of  vital  importance  in  the 
effecting  of  sales. 

The  converse  is,  of  course,  equally 
true.  Objects  designed  and  manu- 
factured by  an  artificial  liglit  of  this 
character  being  true  in  their  appeal 
only  when  viewed  by  such  light,  and 
being  incorrect  and  out  of  balance  in 
their  tone  values  when  viewed  by 
daylight. 

Tliese  considerations,  coupled  with 
the  difficulty  of  satisfactorily  demon- 
strating such  changes  in  appearance  as 
are  known  to  be  brought  about,  with- 


out the  use  of  a  special  room  capable 
of  being  darkened  at  will  and  contain- 
ing a  series  of  chambers  or  compart- 
ments each  suitably  lighted  by  one 
of  the  different  illuminants,  ^^•hich 
arrangement  although  excellent  in 
other  respects  necessitates  the  attend- 
ance of  the  interested  party  at  the 
demonstration,  wliicli  cannot  always 
be  secured,  and  lacks  the  advantage  of 
portability,  have  led  to  a  further 
careful  investigation  of  the  subject  by 
the  author  with  the  object  of  deter- 
mining  whether,    by  the  adoption    of 


Fig.  1a.  —  '■  Coltru  "  Colour-Matching  Arc 
Lamp,  with  Cover  (carrying  Filter  Screen, 
removed. 

the  improved  methods  and  appli- 
ances now  available,  such  changes 
could  not  be  recorded  photographically 
with  the  requisite  accuracy  and  .subse- 
quently reproduced,  and  the  results 
wliich  follow  are  the  outcome  of  his 
work  in  this  direction. 

Preliminary  experiments  of  an  exten" 
sive  character  which  covered,  amongst 
other  methods,  the  employment  of 
various  f)rocesses  of  colour  photo- 
graphy, and  the  making  of  a  consider- 
able number  of  exposures,  elicited  the 
fact  tliat  for  the  purposes  in  view  a 
monochromatic  rendering  \\'ould  be 
likely  to  prove  more  accurate  in  the 
results  obtained,  as  well  as  more  con- 
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v^eiiient  for  reproduction,  and  this  being 
80  the  use  of  the  Wratten  panchromatic 
plate  which  is,  as  is  knowii,  sensitive  to 
the  rays  of  the  \^hole  of  the  visible 
spectrum,  in  conjunction  with  the 
Wratten  K3  filter  (which  cuts  out  the 
ultra-violet  rays  and  reduces  the  effect 
of  the  violet  and  blue  rays  to  an  extent 
proportional  to  the  sensibility  to  such 
of  the  plate),  was  after  further  trials, 
finally  decided  ujion  as  affording  the 
most  perfect  means  of  securing  in  the 
desired  monochromatic  form  a  truly 
accurate  representation  of  the  coloured 
objects  selected  for  the  purpose  of  the 
tests,  in  their  correct  tone  values  as  seen 
by  the  eye. 

The  experiments,  which  consisted 
in  the  photographing  of  a  number  of 
coloured  ribbons,  (portions  of  wliich 
are  exhibited  before  .you).  firstl.\'  by 
daylight  and  subsequentl.y  by  the  light 
of  different  artificial  illuminants,  and 
the  recording  of  the  visual  changes 
noticed  in  the  appearance  of  such  and 
of  other  coloured  objects  (also  exhi- 
bited), when  viewed  under  the  different 
lights,  were  carried  out  in  a  room 
measuring  16  ft.  G  in.  long,  10  ft.  fi  in. 
wide,  and  Oft.  Gin.  from  floor  to 
ceiling.  The  walls  on  three  sides  were, 
with  the  exception  of  the  two  narrow 
doorways,  fitted  to  a  height  of  7  ft. 
6  in.  from  the  floor  with  partitioned 
shelves  containing  correspondence  filed 
in  medium  green  covers.  The  average 
daj'light  illumination  measured  vertic- 
ally on  the  shelves  «as  4-64  foot- 
candles,  and  the  average  surface 
brightness  I  4  foot-candles.  The  fourth 
side  was  almost  entirely  occupied  by 
the  window,  which  ^\•as  provided  with 
a  light-tight  shutter  for  the  purpose 
of  excluding  the  daylight  when  re- 
quired ;  and,  for  u.sc  in  the  daylight 
exposures,  shading  blinds  for  the  pur- 
pose of  varying  the  intensity  of  the 
lighting  in  the  mamier  usuallv  adopted 
in  photographic  studios.  The  frieze 
above  the  shelves  and  the  ceiling  were 
whitewashed,  and  presented  a  good 
diffu.sing  surface,  and  the  position  of 
the  easel  containing  the  ribbons,  which 
were  suitably  mounted  for  the  purpose, 
and  the  camera  by  which  the  photo- 
graphs  were   taken   (neither   of  which 


were  moved  during  the  whole  series  of 
exposures)  were  as  sho'mi  in  Fig.  2. 

The  designation  of  the  colours  of 
the  eleven  silk  ribbons  used  (each  of 
^^'llicll  was  specially  selected  as  repre- 
senting a  tint  commonly  met  with  in 
the  productions  previously  referred  to), 
as  defined  by  Mouat  Loudan,  Esq.. 
tlie  Principal  of  the  Westminster  Art 
School  ;  the  percentage  of  light  re- 
flected by  them  when  viewed  by  bright, 
diffused  daylight,  as  ascertained  by  the 
'■  Lumeter  '"  photometer,  and  as  inde- 
pendently determined  for  the  author 
l3y  Mr.  J.  S.  Dow,  one  of  the  in- 
ventors of  the  photometer  used  ;  and 
the  analysis  of  their  colour  constituents 
expressed  in  accordance  with  the 
nomenclature  of  liovibond,  determined 
by  the  absorptive  method  by  the 
""  Tintometer  "  colour  box,  and  con- 
firmed by  independent  tests  made  for 
the  author  by  The  Tintometer,  Ltd., 
at  their  colour  laboratories  at  Salisbury, 
were  as  shown  in  Table  I. 

The  ribbons  were  stretched  side  by 
side  upon  a  board  in  the  order  shown 
in  Fig.  3  (reading  from  left  to  right), 
and  were  mounted  upon  the  easel  in 
the  position  shown  in  Fig.  2. 

In  the  case  of  each  illuminant  the 
intensity  of  the  illumination  actuallv 
obtained  upon  them  was  (although  the 
variation  in  the  individual  readings 
was  quite  insignificant)  taken  as  the 
mean  of  five  measurements  made  with 
considerable  care,  one  at  the  centre 
and  the  others  at  points  4  in.  either 
way  from  each  of  the  four  corners.  The 
.standard  lamp  in  the  photometer  was 
carefully  re-checked  and  adjusted  imme- 
diately prior  to  the  making  of  the 
tests  ;  a  low  reading  ammeter  and 
voltmeter  were  used  in  connection 
with  the  accumulator  supplying  current 
to  it.  and  due  precautions  were  taken 
to  ensure  a  high  order  of  accuracy  in 
the  results. 

The  final  series  of  photographs  were 
taken  on  September  8th  last,  exposures 
being  made  by  the  light  from  : — 
(a)     Bright,  diffused  davlight. 
(6)     Inverted  arc  lamp. 

(c)  Enclosed  arc  lamp. 

(d)  Metallic  filament  incandescent 

lamps. 
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mat,  having  a  focal  length  of  1(5  in.  and 
a  full  aperture  of  F7-7. 

.S'top.— F16. 

i^jZte?-.— Wratten  &  Wainwright  K3. 
batswing        gas        Plate. — Wratten  &  Wainwright  pan- 
chromatic backed. 


Carbon  filament  incandescent 

lamps. 
Inverted      incandescent     gas 

burners. 
Ordinary 

burners. 
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(/O     Yellow  flame  arc  lamp. 
{i)      White  flame  arc  lamp. 
(j)      Mercury  vapour  lamp. 
The  lens  u.sed,  the  extent  to  \\'hich 
it  was  stopped  down,  and  the  correcting 
filter,  and  make  of  plate  used,  remained 
constant  throughout  the  series  of  ex- 
posures, and  were  as  follows  : — 
Lens. — Goerz  patent  double  anastig- 


The  exposm-es  were  at  the  suggestion 
of  C.  E.  Kenneth-Mees,  Esq.  D-Sc, 
who  is  recognized  as  one  of  the 
foremost  authorities  on  the  construc- 
tion of  Hght  filters  and  the  photo- 
graphy of  coloured  objects,  in  each 
case  so  proportioned  that,  ignoring 
altogether  the  colour  of  the  incident 
light,    and    assuming   I     to    represent 
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the  intensity  of  the  mean  ilhimination 
in  foot-candles,  and  E  the  time  of 
exposures  in  minutes,  I  x  E=K,  the 
latter  symbol  representing  a  con- 
stant equivalent  to  the  product  of 
the  intensity  in  foot-candles  of  the 
mean  illumination  on  the  rilibons  \\  lien 
photographed  bj'  dayliglit,  multiplied 
by  the  time  of  exposure  in  minutes, 
found     by      an     accurately      graded 


the  portions  rej^resenting  certain  of 
the  colours  used,  (again  determined  by 
tests  made  with  the  lumeter  in  a 
manner  approved  l)y  Mi-.  l)o\\)  is 
practically  iniiform. 

The  plates  Mere  developed  Ijy  finic 
and  in  total  darkness,  with  a  develo])er 
freshly  and  accurately  compounded 
exactly  in  accordance  with  the  formula 
pubUshed  by  the  makers  of  the  plates, 


Fig  2. 


Plan  s.  ELlen'ation  or  Room  in  which  Tests  were,  made 


series  of  test  exposures  to  give  the 
most  perfect  rendering  of  the  whole 
range  of  colours.  A  pure  white  test 
surface  (not  shown  m  the  reproduc- 
tions) was  also  included  within  the 
limits  of  each  plate,  and  it  may  be 
stated  as  instancing  the  remarkably 
uniform  effect  of  theesposures,  that  the 
relationship  between  the  average  den- 
sity or  degree  of  opacity  of  this  portion 
of  each  of  the  negatives,  and  that  of 


and  used  at  a  temperature  of  70°  Fall., 
and  were  thereafter  rinsed,  fixed, 
washed,  and  dried  together. 

The  prints  from  which  the  reproduc- 
tions were  prepared  were  printed  in 
the  shade  with  extreme  care  and  to 
the  indication  of  a  ])rint-iiieter,  and 
were  simulfancously  washed,  toned, 
fixed,  washed  again,  and  dried  for  the 
purpose  of  obtaining  the  requisite 
degree  of  uniformity. 
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I'li;.  I'.— I'liolugiaiil.f  (akeii  l.v  (A)  ErigLt  liiffusud 
Daylight,  and  (Bj  Light  from  Enclosed  Arc 
lii.].. 
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Fig.  4  shows  the  dayhghl  pliotograph, 
which  waf5  taken  by  bright,  diffused 
dayhght  between  the  hours  of  12  noon 
and  1  p.m.  It  ^\■ill  be  noticed  how  \\ell 
the  respective  colours  stand  out,  how 
marked  is  the  differentiation  between 
tlie  various  tone  values  (even  in  tlie 
darker  shades),  and  how  distinctly  the 
texture  of  the  ribbons  and  the  sliglit 
liglit  and  shade  effects  upon  them  are 
i-eproduccd. 


had  a  watt  consumption  (at  the  lamp 
terminals)  of  430  watts,  an  arc  voltage 
of  43  volts,  and  was  burning  the  special 
carbons  sold  by  its  makers  for  use  in 
inverted  lamps. 

Tlie  tone  values  representing  the 
\\iiole  of  the  various  colours  are,  it  will 
be  seen,  in  extraordinarily  close  agree- 
ment M'ith  tliose  of  the  dayhght  render- 
ing, and  as  such  values  undoubtedly 
correspond  to  the  tone  values  of  the 


Fig  3 

Showing  Position  of  Ribbons  on  Mounting  Board. 
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The  tone  values  sliown  in  this 
photograph  are  considered  as  standard 
in  the  comparisons  wliich  follow  ;  just 
as  good  well-diffused  north  hglit  may 
be  taken  as  a  standard  of  dayliglit,  and 
usually  is  so  taken  by  those  in  the 
liabit  of  using  colours. 

Fig.  5  shows  a  strip  cut  from  tlie 
pliotograph  taken  by  the  light  of  tlie 
inverted  arc  lamp  placed  acljacent  to 
a  strip  from  that  taken  by  daylight,  as 
shown  in  Fig.  4.  The  lamp  was  of 
the  special  but  now  well-known  "  01  " 
pattern,  was  one  of  four  burning  in 
series  on  a  220-volt  direct  current  circuit, 


actual  objects  as  seen  by  the  normal 
eye,  they  render  self  evidentthe  ex- 
tremely colour-true  character  of  the 
light  by  which  they  were  obtained. 

With  the  exception  of  a  very  slight 
brightening  of  the  reds  (3  and  5)  and 
an  equally  slight  darkening  of  the  pale 
mauve  (11).  which  could  only  be 
detected  by  careful  observation,  not 
only  every  colour,  but  every  shade  of 
colour  in  the  series,  appeared  absolutely 
unchanged  in  line  or  intensity,  thus 
quite  bearing  out  the  uniformity  shown 
in  the  photograph. 

Fig.  6  shows  the  photograph  taken 
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by  tlie  liglit  of  the  enclosed  arc  lamp 
again  compared  -with  the  daylight 
rendering.  The  lamp  \vas  of  the  single 
enclosed  long-burning  type,  as  largely 
used  for  the  interior  illumination  of 
drapery  establishments,  was  one  of  a 
])air  burning  in  series  upon  a  220-volt 
direct-current  circuit,  had  a  watt  con- 
sumption (at  the  lamp  terminals)  of 
390  watts,  an  arc  voltage  of  78  volts, 
and  was  burning  pure  carbons  of  the 
best  quality.  The  tone  values  .shown 
differ  decidedly  from  those  obtained 
by  daylight,  and  the  follo\\ing  changes 
in  the  appearance  of  the  colours  were 
noted  :  bro\vn  (2)  darkened,  reds  (3 
and  ;'))  lightened  slightly,  greens  (4  and 
7)  darkened  considerably,  purple,  blue, 
orange,  yellow,  and  mauve,  all  darkened 
slightly. 

Fig.  7  shows  the  photograph  taken 
by  the  light  of  the  metallic  filament 
(tung.sten)  incandescent  electric  lamps 
compared  with  the  daylight  rendering. 
The  lamps  were  unobscured  [i.e.,  had 
bulbs  of  clear  glass)  and  un.shaded,  were 
each  rated  at  55  «atts,  and  -were  run 
upon  a  220-volt  direct-current  circuit, 
the  pressure  of  which  was  earcfuUv 
watched,  and  remained  practically  con- 
stant throughout  the  tests  and  the 
exposure. 

The  tone  values  obtained  differ  from 
the  daylight  %'alues  to  a  slightly  greater 
extent  than  in  the  case  of  the  photograph 
taken  by  the  light  of  the  enclosed  arc 
lamp,  as  shown  by  Fig.  6  ;  but,  whereas 
in  the  latter  case  the  greatest  differences 
were  evident  in  the  brown,  the  greens, 
and  the  blue,  in  this  instance  the  colours 
most  affected  were  the  reds  (3  and  5.) 
the  emerald  green  (7).  and  the  orange 
(0) .  The  changes  noted  were  as  follows  : 
Bi-own  (2),  lightened  slightly  and 
changed  to  reddish  tint  ;  reds  (3'and  5), 
lightened  many  shades  ;  emerald  green 
(7),  darkened  and  made  yellower  in 
tone;  blue  (8),  darkened  and  changed 
to  a  purplish  hue;  and  orange  (9), 
brightened  many  shades. 

Fig.  8  sho«s  the  photograph  taken 
by  incandescent  gas  light  compared 
■\rith  the  daylight  rendering.  The 
burners  were  of  the  inverted  type  and 
were  quite  unshaded.  The  gas  supply, 
which  Mas  ample  in  capacity,  was 
taken    from    the    low-pressure    supply 


mains  of  the  South  Metropolitan  Gas 
Co.  The  pressure,  \^hich  was  not 
measured,  was  apparently  fairly  con- 
stant. The  variation  between  the  tone 
values  obtained,  and  those  of  the  day- 
light rendering,  differs  but  little  from 
tiiat  evident  in  the  photograph  taken  by 
the  light  of  the  metal  filament  lamps, 
as  shown  by  Fig.  7.  and  fhcre  'would 
a])pear  from  the  observations  made  to 
be  no  cj^uestion  but  that,  at  all  events 
when  both  are  new.  the  light  given  by 
a  good  inverted  incandescent  gas  mantle 
is.  as  regards  its  colour-revealing  ])n)- 
perties,  upon  the  whole  quite  as  satis- 
factory—or  perhaps  more  correctly,  is 
not  more  unsatisfactory  than  that  of 
an  equally  good  metal  filament  incan- 
descent lamp,  and  is  decidedly  superior 
to  that  of  the  carbon  filament  incan- 
descent lamps  experimented  witJi. 

The  colour  changes  noted  were  as 
follows  :  Bro\\n  (2).  darkened  ;  reds 
(3  and  5),  lightened  many  shades  ; 
mauve  ((5),  darkened  ;  emerald  green 
(7),  darkened  and  made  yellower  in 
tone;  blue  (8),  darkened  and  changed 
to  a  more  na\'V'  blue  :  and  orange  (9), 
brightened  many  shades. 

Fig.  9  shows  the  photograph  taken 
by  the  light  of  the  carbon  filament 
incandescent  electric  lamps,  compared 
^\ith  the  daylight  rendering.  The 
lamps  were  unobscured  (i.e.,  had  bulbs 
of  clear  glass)  and  unshaded,  were  each 
of  32  c.-p.,  and  were  run  upon  the 
220  volt  direct  current  circuit  pre- 
viously referred  to. 

As  might  be  expected,  the  tone 
values  obtained  differ  from  the  daylight 
values  to  a  much  more  marked  extent 
than  in  the  case  of  the  metallic  filament 
lamps,  and  the  light  is.  as  is  generally 
recognized,  still  less  perfect  as  regards 
its  colour-revealing  properties. 

The  colour  changes  noted  «erc  as 
follows  :  Brown  (2),  reddened  in  tint  ; 
reds  (3  and  5),  lightened  many  shades  ; 
mauve  (6),  changed  to  a  pinker  tint  ; 
emerald  green  (7),  darkened  consider- 
ably and  made  yellower  in  tint  ;  blue 
(8),  darkened  and  changed  to  a  much 
more  purple  blue  :  orange  and  yellow 
(9  and  10).  brightened  and  changed  to 
a  deeper  orange  :  and  pale  mauve  (11). 
darkened  slightly  and  changed  to  a 
pinlvcr  tint, 
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Fig.  10  shows  tlie  photograph  taken 
bj'  ordinary  gas  light  compared  with 
tliat  obtained  by  daylight.  The  burners 
used  were  "  Bray"s  "  Xo.  6.  The  gas 
supply  was  that  used  in  the  obtaining 
of  tlie  photograph  by  inverted  incan- 
descent gas  light,  and  the  burners  were 
unshaded.  The  days  of  tlic  luminous 
gas  flame  are  so  nearly  ended  that  it  is 
hardly  necessary  to  dwell  upon  tlie 
colour  changes  noted,  which  were,  liow- 
ever,  as  follows  :  Brown  (2).  reddened  ; 
reds  (3  and  5).  liglitencd  considerably  ; 
greens  (4  and  7),  rentlercd  yellower  in 
tint  ;  mauves  (G  and  11),  changed  to 
a  more  rose-coloured  tint  ;  blue  (8), 
darkened  and  changed  to  a  more  navy 
blue  ;  and  orange  and  yellow  (9  and 
10),  brightened  and  clianged  to  a 
deeper  orange. 

Passing  no^^■  for  a  few  moments  from 
those  iUuminants  more  commonly  used 
for  interior  ligliting.  to  a  liglit  source 
which  is  perliaps  now  more  widely 
used  than  any  other  for  the  exterior 
illumination  of  shop  fronts — the  light 
of  the  flame  arc  lamp. 

The  lamp  was  of  the  direct-current 
type,  was  one  of  four  burning  in  series 
upon  the  220-volt  circuit  previously 
referred  to,  had  a  watt  consumption 
(at  tlie  lamp  terminals)  of  460  watts, 
an  arc  voltage  of  46  volts,  and  was 
burning,  in  the  case  of  photograph  (b) 
white  flame  carbons,  and  in  the  case  of 
pliotograph  (c)  yellow  flame  carbons. 

The  tone  values  in  each  case  again 
differ  distinctly,  as  might  be  expected, 
from  those  of  the  daylight  rendering  ; 
but  it  is  interesting  to  note  that  the 
results  obtained  ^\■itll  the  white  flame 
carbons  are  upon  the  whole  much 
nearer,  especially  as  regards  the  lighter 
shades,  to  those  obtained  by  daylight 
than  are  those  given  by  the  yellow  flame 
carbons. 

The  colour  changes  noted  were  as 
follows  :— 

White  Flame. — Brown  (2),  brightened 
and  changed  to  a  slightly  redder  hue  ; 
reds  (3  and  5),  lightened  man_y  shades  ; 
greens  (4  and  7),  rendered  yellower  and 
lightened  slightly  ;  blue  (8),  changed 
to  a  much  more  intense  blue  ;  orange 
and  j'ellow  (9  and  10),  changed  to  a 
deeper  and  more  orange  colour  ;  mauves 


(6  and  II),  changed  to  a  bluer  and  darker 
shade. 

Yellow  Flame. — Brown  (2),  darkened 
slightly  ;  reds  (3  and  5),  changed  to  a 
brick  red  ;  greens  (4  and  7),  deadened 
and  rendered  yellower  ;  blue  (8),  dark- 
ened and  changed  to  a  more  navy  blue  ; 
orange  and  yellow  (9),  changed  to  a 
deeper  orange  ;  mauves  (6  and  II), 
darkened  considerably  and  changed  to 
a  purple  tone. 

Finallj',  Fig.  II  shows  the  photograph 
taken  by  the  light  from  a  mercury 
vapour  lamp  again  compared  viith  the 
daylight  rendering.  The  lamp  was 
used  minus  the  outer  glass  shade,  was 
burning  singly  upon  a  220-volt  direct- 
current  circuit,  and  had  a  watt  con- 
sumption of  345  watts.  The  effect  of 
the  light  upon  the  colours  was,  needless 
to  say,  extraordinary.  Almost  all  ap- 
peared to  be  curiously  flattened  or 
deadened,  quite  apart  from  the  actual 
colour  changes,  which,  as  far  as  they 
could  be  described,  were  as  follows  : 
Brown  (2),  changed  to  green ;  reds 
(3  and  5),  changed  to  almost  black  ; 
greens  (4  and  7),  lightened  consider- 
ably ;  blue  (8),  deadened  ;  orange 
ancl  yellow  (9  and  10),  changed  to  a 
greenish  yellow  ;  mauves  (6  and  II), 
changed  to  a  slate-blue  grey. 

It  should  be  noted  that  both  the 
incandescent  lamps  and  the  gas  mantles 
used  were  new.  the  former  being  put 
into  use  for  the  first  time  upon  the 
occasion  of  the  tests  and  exposure,  and 
the  latter  being  previously  used  only 
for  the  time  necessarj'  for  the  getting 
rid  of  the  reddish  tinge  characteristic 
of  certain  mantles  when  first  ignited, 
but  which  disappears  after  a  few  hours' 
use,  as  there  is  little  doubt  but  that  the 
colour  distortions  produced  by  their 
light,  would  tend  to  become  more  pro- 
nounced with  age. 

The  mercury  vapour  lamp  was,  it  is 
also  only  fair  to  state,  included  amongst 
the  lights  dealt  with,  not  in  view  of  any 
claims  by  its  manufacturers  as  to  its 
suitability  for  use  in  processes  requiring 
colour  discrimination,  but  merely  for 
the  purpose  of  indicating  the  extreme 
extent  to  which  colours  are  changed  by 
a  fight  possessing  in  itself  perhaps  the 
nearest  approach  to  a  monochromatic 
spectrum  of  any  yet  available, 
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The  actual  changes   (jbseived  liavo  oase  may  bo.  tlic  practical  requircmonts 

for    the    purpose    of    ready   reference  artist.s,  designers,  and  those  engaged  in 

been  assembled  in  tabular  form.  the  drapery,  textile,  printmg,  and  fur- 

Tliis  Table  shows   at  a  glance   the  nishing  trades,  but  also  of  those  requirhig 

Table  g. 

CmaNGES     in    THE.     APPEARANCE     Of^    CoLOURtO     OBJECTS      UNIOEIR       DIFFERENT     LIGHTS. 


de5.cbiot10n 
Light 

US)EO 

CououR                                                   1 

ApptARAKace 

Brown 

Red 

Green 

Mauve 

Blue 

Oramge 
Yellow 

Bright 

Diffused 

Davlight 

6LUl5MWHlTt 

OR 

Pure  White 

Normau 

Normal 

Normal 

Normal 

Normal 

Normal. 

Inverted 

'O.i;  Arc 

Lamp 

Bluish  White 

OR 

Pure  White 

Normal 

SliGhTLV 
Bo.OHTtR 

NORI^AL 

Normal 

Slightly 
Darker 

Than 
Normal 

Normal 

Normal 

Enclosed 
Arc 
Lanip 

Bluish  White 

Darkened 

LiChiened 
Several 
5hades 

Darkened 
Considerably 

Darkened 
SliChtlv 

Darkened 
Slightly 

Darkened 
Slightly 

Metallic 
Filament 
Inc?  Lamps 

Yellow 
White 

Lightened  K 
changed  to 
ReddismTint 

Lightened 
Shades 

Darkened  s 
Changeo  to 
A  Yellower 
T,^,T 

Chanced 
TO  Redder 
Tint 

Darkened 

S,  ChanOCO 

to  Purplish 
Colour 

IChanOEDto 

As,ORtO»«VCE 

Shade 

Inverted 

Incandes'nt 

Gas 

Greenish 
Yellow 

Darkened 

Lightened 

MANV 

Shades 

Darkened  s. 
Changed  to 

A  Yellower 

TlSlT 

Darkened 
K  Changed 
to  a  Redder 
Tint 

Darkened  1. 

CHANGED 
TO    A    MORE 

NAVY  Blue 

Brightened 
many 
Shades 

Carbon 

Filament 
Inc?  Lamps 

Orange 
Yellow 

Reddened 
IN  Tint 

Lightened 

MANY 

Shades 

Darkened  % 
Chanoco  -to 

A   YELUOV.tR 
T,-<T 

Darkened » 

A   P.K^KER 

T,nt 

Darkened  8- 

CHAr-GED  TO 

Cuople  Colour 

BB.OHTcr.Eo 

fc Changed 
orange 

Oroinarv 
Gas 

Ligmt 

Yellow 

Reddened 
.nT.mt 

Lightened 
consioeribly 

Changed  to 
aYellovver 
Green 

C/HA^gGEDTOA 

Pl^4K  Rose 
CcouRED 

Tint 

Darkened  fc 

Changed  to 

A  more: 

Navy  Blue 

Brightened 

» Changed 

Orange 

White 
Flame 
Arc  Lamp 

Bluish 
White 

Slightlv 
Reddened 
IN  T,mt 

Lightened 

MAMY 

Shades 

Changed  TO  A 
VellowcbT.kit 

Sliohtl> 

Chakigeoto 
A  Bluer 
«.   DARKER 

Shade 

%  CHANGEDTO 
A    MORE 

Intense  Blue 

Changed  TO 
A  deeper 

h    MORE 
OnANGtCOLOl'l} 

Vellow 

Flame 

Arc  Lamp 

Deep 
Yellow 

Darkened 
Slightly 

Changed  to 
A  Brick 
Red 

Deadened  s. 

changed  to 

aVeulOwer 
Colour  » 

Darkened 

CONS>0tRABLY 
f.   CHANGED 

To  A  Purple 

Darkened  * 

A   MORE 

Navy  Blue: 

Changed  TO 

A  DEEPER    S. 

i^ooE  Orange 
Colour 

MERCUR>f 
Vapour 
Lamp 

Pale 
Blue-Green 

Chah&eoto 
Colour 

ChAnGEDTO 

almost- 
Black 

Lightened 
Considerably 

Changed  TO 

A  Slate- Blue 

Grey 

DCADENCD 

A  Greenish 
Yellow 

direction  in,  and.  m  conjunction  with  artificial  light  for  such  diverse  purposes 
the  photographs  (which  should  only  be  as — to  instance  onh'  a  few  of  the  many 
considered  with  it),  to  some  degree,  the  directions  in  which  a  practically  colour- 
extent  to  which,  each  of  the  illuminants  true  light  is,  or  ouglit  to  be,  essential — 
considered  meets,  or  fails  to  meet  as  the  the  tinting  and  jjrinting  of  wall-j)apers, 
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I-'IG.  11.— Pliotographs  taken  by  {Al  Bright  Diffused 
1  i.ij  light,  aud  (B)  Light  from  IVIercury  Vapour 
Lauiji. 


Fig.  10.— Photographs  talien  by  (A)  Bright  Diffused 
Daylight,  and  (B)  Ordinary  Gaslight  (Open 
Flame  Fish-Tail  Burners). 
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three-colour  process  work,  lithographic 
printing  in  colours,  and  the  printing  of 
tin  for  the  manufacture  of  the  multi- 
farious coloured  boxes  and  canisters 
now  so  extensively  used.  The  lighting 
of  florists'  shops,  the  manufacture  of 
paints  and  distempers,  the  painting  of 
china  and  pottery,  the  grading  of  sugar 
and  starch,  the  selection  of  tobacco  leaf 
for  the  wrapping  of  cigars,  the  manu- 
facture of  stained  glass,  the  grading  of 
diamonds  and  other  precious  stones,  and 
the  matching  of  artificial  teeth. 

It  also  makes  manifest  the  fact  that 
the  inability  to  secure  a  really  satis- 
factory, steady,  uniform,  and  sufhciently 
colour-true  light,  capable  of  being 
maintained  at  a  constant  intensity  for 
an  unlimited  period,  and  which  is  in 
this  respect  a  distinct  advance  on  day- 
light, the  extreme  variability  of  which 
is  well  kno^^'Tl,  camiot  longer  he  legiti- 
mately put  forward  as  an  excuse  for 
confining  classes  for  the  teaching  of  oil 
and  water-colour  painting,  designing, 
&c.,  to  the  hours  of  daylight,  or  keep- 
ing art  galleries  and  museums  containing 
expensive  collections  closed  after  sunset, 
and  immediately  proves  that  failing  the 
use  of  a  colour-true  artificial  light,  the 
decoration  of  rooms  is,  as  regards  its 
effects,  directly  deijendent  upon  the 
character  of  the  light  used  for  their 
illumination,  and  emphasizes  the  need 
for  that  clo.ser  co-operation  between 
the  decorative  craftsman  and  the  illu- 
minatmg  engineer  which  the  author  has 
previously*  advocated. 

The  results  may  also  prove  of  con- 
siderable value  to  those  interested  in 
the  j'hotographing  of  interiors  by  arti- 
ficial light,  and  wiU  probably  go  far 
towards  explaining  many  of  the  ap- 
parent mysteries  so  frequently  met  A\'itli 
in  this  connection. 

No  attempt  has  been  made  in  the 
compilation  of  these  notes  to  deal  ^^■ith 
the  subject  in  an  ultra-scientific  or 
mathematical  manner,  tlie  simjilest 
possible  language  and  a  more  or  less 
popular  method  of  treatment  having  on 
tlie  contrary  been  deliberately  selected 
as  likely  to  render  such  benefits  as 
may  accrue  from  the  work  carried  out 
to  the  greatest  possible  number  of 
actual  light  users,  nor  is  it  suggested 

*  Ilhmi.  Eiig.,  .June,  1911,  ]i.  365. 


(further  confirmatory  experiments  being 
still  in  progress),  that,  owing  to  the 
exigencies  of  modern  dj-eing,  colours 
generally  similar  to  those  dealt  with, 
but  differing  therefrom  in  the  par- 
ticular manner  in  which  they  have  been 
I)roduced,  would,  under  similar  treat- 
ment, of  necessity  give  identical  results, 
although  generally  they  would,  it  is 
thought,  be  found  so  to  do. 

The  problem  is  capable  of  being  dealt 
with  in  a  variety  of  ways.  The  relative 
luminosities  might  be  compared  by 
examining  the  objects  under  the  dif- 
ferent lights,  and  determining  the 
variation  in  the  percentage  of  light 
reflected.  The  reflected  light  might  be 
examined  spectroscopically  and  pos- 
sibly spectragraphs  obtained  (a  method 
which  the  author  is  just  commencing)  ; 
or  it  may,  as  colour  photography  is 
improved,  be  found  possible  by  its 
means  to  record  in  colour,  with  sufficient 
accuracy,  the  actual  changes  in  the  ap- 
pearance of  the  objects.  Any  or  all  of 
these  methods  would  prove  most  inter- 
esting, and  it  is  hoped  that  the  results 
so  far  obtained  from  the  experiments 
described,  maj'  not  only  lead  to  an 
interesting  and  profitable  discussion 
upon  this  occasion,  but  may  stimulate 
others  to  further  and  more  ambitious 
efforts,  to  the  mutual  advantage  of 
all  concerned. 

In  conclusion,  the  author  desires  to 
express  his  indebtedness  to  the  follow- 
ing :  Mr.  J.  S.  Dow,  and  The  Tintometer, 
Ltd.,  for  assistance  in  the  directions 
previously  indicated ;  Mr.  J.  Stuart 
Ker,  and  Mi-.  M.  Loudan  for  assistance 
in  the  determination  of  the  colours  of 
the  ribbons  used,  and  for  their  kindness 
in  providing  interesting  examples  of 
the  matching  of  artist's  colours  under 
different  lights ;  Dr.  C.  E.  Kenneth 
Mees  for  his  assistance  in  suggesting 
the  method  of  most  correctly  rendering 
the  colours  and  the  determination  of  the 
exposures  ;  Mr.  W.  H.  Watkins  for 
assistance  as  to  the  determination  of 
the  exposures  ;  Dr.  J.  A.  Marker  and 
Mr.  T.  Smith,  of  the  National  Physical 
Laboratory,  the  former  for  information 
as  to  the  light  composition  of  the  spec- 
trum emitted  by  the  various  som-ces, 
and  both  for  assistance  in  connection 
with  the  analysis  of  the  colours  used ; 


74 


THE   ILLUMINATING   ENGINEEE. 


Messrs.  The  Union  Electric  Co.,  Ltd.,  various  firms  who  have  kindly  placed 

for  the  use  of  their  testmg  laboratory  at  his  disposal  for  the  purpose  of  the 

and  equipment ;   IVIi-.  C.  H.  Champion,  experiments,  the  coloured  obiects  ex- 

for  assistance  in  the  making  and  record-  hibited       bearing      their       respective 

ing  of  the  various  observations,  and  the  names. 


Discussion. 


The  Chairmak,  after  expressing  the 
thanks  of  the  meeting  to  the  author, 
referred  to  a  point  in  the  paper  with 
reference  to  using  a  filter  with  an  arc 
lamp,  thus  rendering  the  hght  practic- 
ally equivalent  to  dayhght  for  colour 
discrimination  purposes.  He  said  there 
seemed  to  be  no  reason  why  similar 
filters  should  not  be  designed  to  enable 
other  forms  of  illuminant  to  give  an 
equally  truthful  colour  discrimination. 

He  would  have  been  interested  if  Mr. 
Ritchie  liad  been  able  to  include  in  his 
experiments  high-pressure  gas  ligliting, 
because  the  light  from  tliis  source  had 
a  greater  whiteness  tlian  lo\r-pressure 
gas.  He  would  be  interested  to  have 
some  experiments  carried  out  in  that 
direction.  They  need  not  be  surprised 
at  the  results  with  the  mercury  vapour 
lamp,  because  if  they  looked  at  them- 
selves by  the  light  of  this  lamp,  they 
would  certainly  come  to  the  conclusion 
that  there  ■nas  something  wrong  with 
the  colour  discrimination  value  of  that 
light. 

Later  on  in  the  discussion  Dr.  Ken- 
neth Mees  and  Mr.  Trotter  would  give 
interesting  demonstrations  of  how  to 
produce  the  equivalent  of  daylight  by 
means  of  other  methods  of  lighting  than 
inverted  arc  lamps,  but  he  would  first 
call  for  discussion  upon  the  paper. 

Mr.  Mouat  Loudan  of  the  West- 
minster Art  School  exhibited  certain 
colours  which  he  had  copied  by  in- 
verted arc  lamps  and  bj'  daylight,  and 
in  both  cases  tlie  matching  of  the 
colours  was  very  successful.  He  said 
that  the  greatest  difficulty  occurred  in 
the  orange,  especially  in  the  daytime, 
when  it  was  rather  more  yellow  and 
lost  its  pinky  character  somewhat  ; 
but  the  blue  and  the  red  were  very  good. 
Possibly  the  red  was  a  Uttle  darker. 
This  was  all  he  had  had  time  to  experi- 


]uent  with  so  far,  but  he  hoped  to  make 
some  further  tests  later  on. 

Mk.  8.  E.  Thornton  said  he  was 
interested  in  the  fighting  of  water- 
colour  dra\Aings  and  oil  pictures  in 
private  and  pubhc  galleries,  and  it 
seemed  to  him  that  the  blue  tones  were 
the  most  difficult  to  get  by  artificial  light . 
He  understood  that  blues  in  daylight 
varied  very  much,  according  to  the 
opacity'  of  the  atmosphere.  Unfortu- 
nately, the  atmosphere  in  London  is 
thick,  and  for  that  reason  some  of  our 
most  valuable  pictures  can  hardly  be 
seen  to  their  full  advantage,  even  by 
ordinary  diffused  daylight,  as  the  most 
beautiful  and  delicate  blues  were  lost. 
He  considered  that  everything  should 
be  done  to  encourage  the  blue  rays, 
and  apparently  the  inverted  white  flame 
arc  lami)  was  the  best  light  for  this 
purpose.  At  the  same  time,  he  did 
not  see  why  gas  or  incandescent  electric 
lamps  should  not  be  xised,  even  in 
conjunction  with  arc  lights,  for  this 
purpose  if  the  other  raj-s  were  filtered 
to  get  the  proper  proportion  of  the 
blue  rays,  so  as  to  represent  daylight. 

Mr.  V.  H.  Mackinney  expressed  his 
interest  in  the  paper.  There  was  a 
large  section  of  the  general  pubhc 
which  considered  expense  of  secondary 
importance  provided  good  colour-dis- 
crimination was  secured.  In  his  \\ork 
he  had  frequently  been  interested  in 
these  colour  problems,  one  point  being 
the  effect  on  the  colour  of  a  source  of 
using  tinted  shades.  It  was  often 
essential  to  use  a  form  of  reflector 
which  did  not  alter  the  spectrum  of  the 
light  in  any  way.  In  this  comiection 
Mr.  Mackinney  demonstrated  that  a 
piece  of  Holopliane  glass  did  not  afiect 
the  colour  of  light  in  transmission  by 
holding  it  in  the  rays  from  a  lantern. 
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^\^lile  appreciating  the  care  and  skill 
devoted  by  Mr.  Ritchie  to  the  photo- 
graphic method,  he  thought  that  actual 
demonstrations  of  the  effects  of  various 
lamps  on  colours  formed  one  of  the 
readiest  methods  of  ))resenting  this 
matter  before  the  general  public.  He 
had  therefore  arranged  to  exhibit  three 
boxes  from  tlie  Holophane  laboratorj-, 
containing  respectively  carbon  fila- 
ment, tungsten,  and  mercury  lamps, 
and  showing  side  by  side  the  compara- 
tive effects  of  these  lamjjs  on  coloured 
ribbons.  He  had  also  equipped  one  of 
the  boxes  \rith  a  prism,  enabling  the 
spectrum  of  the  lamp  to  be  seen. 

In  conclusion,  Mr.  Mackinney  showed 
several  photographs  taken  with  the 
Lumiere  plates,  showing  the  appear- 
ance of  coloured  objects.  One  of  these 
referred  to  some  elegant  silk  shades  in 
Gatti's  Restaurant.  The  other  showed 
the  appearance  of  a  bunch  of  flowers 
illuminated  respectively  by  a  tungsten 
lamp  and  mercury  vapour  lamp.  He 
pointed  out  that,  as  Mr.  Ritchie  had 
said,  it  was  extremely  difficult  to  secure 
correct  colour-rendering,  as  seen  by 
the  eye,  by  the  aid  of  this  method. 

Dr.  C.  E.  Kenneth  Mees  said  that, 
at  the  request  of  Mr.  Ritchie,  he  had 
hurriedly  prepared  a  slide  to  show  the 
relation  between  the  results  obtained 
in  recording  intensities  in  monochrome 
when  using  Wratten  panchromatic 
plates  with  a  K3  Alter,  as  compared  with 
the  visual  intensities  seen  by  the  eye. 
The  curve  .shown  (see  Fig.  1)  ^vas  obtained 
by  photogi'aphing  a  daylight  spectrum 
on  the  panchromatic  plate  through  a 
K3  filter,  the  plate  being  prepared  on 
patent  plate  glass.  Another  piece  of 
the  same  plate  was  exposed  behind  a 
rotating  sector  wheel,  so  that  a  known 
series  of  exposures  was  impressed 
upon  it,  and  this  second  piece  was 
developed  with  the  spectrum  negative. 
After  drying,  the  optical  densities  of 
the  spectrum  negative  ^^■ere  measured 
for  each  successive  portion  of  the  spec- 
trum, and  the  densities  of  the  sector 
wheel  negative  were  also  measured  and 
plotted  against  the  knowTi  exposures 
to  form  a  curve.  The  densities  of  the 
spectrum  negative  were  then  inter- 
polated on  this  curve,  and  the  intensi- 


ties for  each  successive  portion  of  the 
spectrum  could  thus  be  obtained. 
The  numbers  so  obtained  were  corrected 
for  the  dispersion  of  the  spectrograph 
used  and  brought  to  percentages  of  the 
maximum  intensity.  They  were  then 
plotted  and  formed  the  solid  curve 
shown  in  the  figure,  representing  the 
spectral  distribution  of  intensity  as 
given  by  a  Wratten  i^anchromatic 
plate  and  K3  filter  to  daylight.  The 
visual  curve,  shown  broken  in  the  figure, 
was  taken  from  A.  Konig's  readings  for 
a  light  of  medium  intensity. 

It  would  be  seen  that  the  relative 
intensities  of  different  colours,  as  per- 
ceived by  the  eye  and  by  the  plates 
and  filter  used  by  Mr.  Ritchie,  were 
very  similar,  the  plate  being  slightly 
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Fig.  1. — Showing  relative  spectral  intensities  as 
given  by  the  eye  and  by  a  photographic  plate 
respectively. 

Full  Curve  =  Wratten  panchromatic  plate  and 
K  3  filter. 
Dotted  <Jurve=thc  eye  (A.  Kouig's  readings). 

less  sensitive  to  blue-greens,  and  slightly 
more  sensitive  to  deep  reds,  than  the 
eye  ;  but  the  differences  were  so  small 
as  to  be  quite  negligible  in  practice. 

Dealing  with  the  paper,  he  thought 
Mr.  Ritchie  failed  most  in  showing 
differences  in  the  greens.  This  was 
especially  noticeable  in  the  case  of  the 
incandescent  gas  compared  with  the 
Osram  lamp,  because  any  one  who  had 
worked  at  spectrum  photograph}'  by 
incandescent  gas  and  by  metal  filament 
lamps  knew  that  in  the  former  there 
was  an  emission  band  compared  w^th 
the  tungsten  lamps.  A  tungsten  lamp 
had  a  slight  emission  band  in  the  green, 
but  incandescent  gas  liad  a  much  greater 
one.  The  reason  for  the  difficulty  with 
the  green  was  well  known  to  all  colour 
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photographers  and  people  «ho  repro- 
duced colours  for  process  \\-ork,  and 
could  be  seen  by  looking  at  Mr.  Ritchie's 
photographs.  His  greens  were  very 
dark.  Now  greens  ^\ere  naturally  very 
tlark  colours.  It  was  difificult  to  get 
a  bright  pure  green,  and  as  dark  colours 
they  came  in  the  lower  jiortion  of  the 
sensitiveness  curve  of  the  plate  :  and 
in  most  of  Mr.  Ritchie's  photographs 
the  greens  fell  into  the  portion  of  the 
plate  where  the  plate  did  not  correctly 
reproduce  the  intensity.  A  photo- 
graphic plate  only  reproduced  intensi- 
ties correctly  for  certain  portions  of  the 
possible  range  of  exposures,  and  any 
dark  colours  which  fell  into  the  region 
of  under  exposure,  as  the  greens  would, 
were  thereby  rendered  too  dark.  It 
was  difficult  to  interpret  strictly  the 
results  obtained  by  Mr.  Ritchie',  for, 
as  he  had  said,  the  paper  was  not 
intended  to  be  a  purely  scientific  one, 
and  for  definite  knowledge  of  the  subject 
it  would  be  necessary  to  know  the 
spectral  distribution  of  the  light  sources 
employed,  which  would  complicate  the 
matter  very  considerably.  But  the 
paper  served  its  purpose  most  admir- 
ably in  showing  the  efiect  which  would 
be  observed  when  different  colours  were 
examined  under  different  artificial  light 
sources.  From  this  point  of  view  it 
should  be  of  very  great  use  to  the 
people  for  whom  it  was  intended. 

Me.  a.  p.  Trotter  said  that  the 
subject  of  the  paper  was  colour  dis- 
crimination by  artificial  light,  but  the 
best  part  of  it  related  to  the  representa- 
tion of  tone  values  by  photography. 
This  should  be  useful  for  those  who  were 
attempting  to  reproduce  in  black  and 
white  the  tone  values  of  pictures  and 
other  coloured  objects.  The  general 
result  was  that,  by  means  of  the  Wratten 
panchromatic  plate  and  the  K3  filter, 
it  was  possible  to  obtain  excellent  tone 
values  with  an  inverted  arc  lamp,  but 
all  the  other  sources  of  light  mentioned 
were  practically  useless  for  this  purpose. 

The  author  had  attempted  to  describe 
various  colours  in  terms  of  the  Lovibond 
tintometer.  That,  no  doubt,  many  of 
the  members  knew  consisted  of  various 
coloured  glasses,  most  carefully  selected, 
by  which  colours  could   to   a   certain 


extent  be  described.  But  the  descrip- 
tion was  a  purely  arbitrary  one.  The 
tintometer  had  certain  blues,  certain 
reds,  and  certain  yellows,  all  of  which 
were  most  complex  in  themselves,  and 
he  was  afraid  that  the  characteristics 
of  the  tintometer  were  not  sufficiently 
known  to  make  the  author's  descrip- 
tions of  the  colours  intelligible  to  those 
who  had  not  had  access  to  such  an  in- 
strument. He  described  emerald  green 
as  9  parts  green  and  1-2  parts  blue  on 
the  tintometer  scale.  The  paint  called 
emerald  green  is  a  definite  chemical 
compound,  an  arsenite  and  acetate  of 
copper.  Maxwell  used  it  as  a  standard, 
and  simply  called  it  emerald  green. 
Ogden  Rood  describes  it  as  having  a 
dominant  wave-length  523,  and  a 
lummosity  or  albedo  of  -48.  Church 
gives  its  luminosity  as  48-6. 

Mr.  Trotter   said   that    he  had   just 
begun  to  make  some  experiments  upon 
a   subject    which   was   perhaps   within 
the  title  of  the  paper,  namely,  '  Colour 
Discrimination  by  Artificial  Daylight.' 
Twenty  years  ago  he  read  a  paper  before 
the  Institution  of  Electrical  Engineers 
on  '  Notes  on  the  Electric  Arc  '  (vol.  xxi. 
p.  360,   1892),  and  gave  the  spectrum 
intensity  curves  of  Abney  for  simlight 
and  for  flat-flame  gas  light,  which  was 
practically  the  same  as  the  carbon  glow 
lamp,    and    for    the    electric    arc.     He 
showed    that    if    they    subtracted    the 
one  from  the  other,  the  difference  was 
a  representation  of  the  absorption  curve 
which  had  to  be  dealt  with,  and  he  was 
quite  surprised  that,  after  these  twenty 
years,    no    one   had   worked   out   this 
important  matter,  namely,  to  reproduce 
artificial   daylight.     Dr.    H.   Ives   and 
Mr.  Luckiesii  had  recently  attempted 
it,  and  their  paper  had  been  published 
intheJournal  (vol. iv.  July,  1911, p. 394). 
They   spoke   of   it   as   the   subtractive 
method,  and  gave  curves  representing 
daylight    and    the    fights    wliich    were 
used.     They   set   to    work    by    taking 
cobalt  glass,  which  was  an  unfortunate 
choice,  because  cobalt  glass,  although  it 
looked  blue,  was  really  a  very  courplex 
kind  of  blue — the  spectrum  of  it  con- 
tained four  deep   bands.     The   super- 
fluous red  was  corrected  by  using  a 
green  glass,  and  then  a  screen  stainer! 
with  a  red  dye  was  added,  and  the  light 
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which  managed  to  get  through  A^as  a 
fairlv  good  dayhght. 

This  was  what  lie  (Mr.  Trotter)  liad 
been  trj'ing  to  do.  As  far  as  his  test 
colours  were  concerned,  he  wanted  to 
use  colours  which  everybody  could 
reproduce,  and  which  everybody  knew 
all  over  the  world,  namely,  Messrs. 
Winsor  &  Xewton's  colours.  The 
test-box  which  he  exhibited  was  practic- 
ally full  of  artificial  daylight.  Inside 
there  was  an  electric  lamp  shining 
through  a  blue  glass  window  on  to  a 
set  of  sample  colours,  which  could  be 
observed  through  a  hole  ;  and  outside 
there  was  another  set  illuminated  by 
daylight.  As  soon  as  he  began  experi- 
menting he  noticed  how  greatly  the 
colour  of  daylight  varies — at  all  events, 
in  London.  Having  arrived  at  an 
apparently  white  light  as  a  standard, 
he  foiuid  the  colour  of  the  light  on  a 
grey  day  varied  from  hour  to  hour,  and 
it  would  rather  be  a  question,  when  he 
got  a  little  further  on,  as  to  what  sort 
of  dayliglit  he  was  going  to  call  normal 
artificial  daylight.  He  had  been  in 
doubt  as  to  what  sort  of  coloured  screen 
to  use.  It  appeared  to  him  at  first 
that  the  most  scientific  thing  to  do 
would  be  to  apply  to  Dr.  Mees,  who 
was  the  highest  authority  on  light 
filters  ;  but  Dr.  Mees  used  stained 
gelatine,  and  although  he  (Mr.  Trotter) 
might  be  quite  wrong,  he  had  a  doubt 
about  the  permanence  of  blue  dyes, 
and  so  he  went  to  another  firm  of  world- 
wide reputation,  Messrs.  James  Powell 
&  Sons,  and  asked  them  to  supply  him 
with  samples  of  blue  glass.  They  had 
kindly  sent  him  a  very  large  number 
of  specimens,  and  he  built  a  box,  which 
he  exhibited,  in  order  to  experiment 
with  them.  The  spectroscope  showed 
that  they  were  all  varieties  of  cobalt 
glass,  but  experiments  with  them  were 
interesting.  Xo.  136  gave  a  very  good 
white  at  one  time,  at  another  it  showed  a 
very  pale  yellow,  but  a  few  hours  later 
he  found  it  gave  a  pale  blue  light. 
No.  141  was  another  very  close  match, 
sometimes  a  little  blue,  and  sometimes 
a  little  yellow.  Having  got  a  fair 
match  for  white,  he  tested  various 
colours  in  succession.  He  knew  that 
he  would  meet  with  difficulties,  because 
he  was  Ufsing  cobalt  glass .     Some  colours 


behaved  very  well,  whilst  others  did 
not.  He  was  now  going  on  with  this 
work,  and  was  hoping  to  get  other  kinds 
of  glass  which  would  give  better 
residts.  He  hoped,  in  connection  with 
this,  to  make  spectro-photometric  exa- 
mination, not  only  of  the  blue  glass 
screens,  but  of  the  colours  of  artists' 
materials.  This  should  throw  some 
light  on  their  appearance  under  arti- 
ficial illumination. 

Mr.  Lovibond  asked  Mr.  Ritchie 
whether  the  calculation  of  his  candle- 
power  was  based  on  the  inverse  of  the 
squares  of  distance,  or  whether  it  was 
a  physiological  value  according  to 
visual  perception.  The  difference  be- 
tween the  two  was  so  great  that  only 
those  who  have  worked  on  the  subject 
can  realize  it.  For  instance,  vdth  1 
foot-candle  at  a  foot  distant  from  the 
white  screen,  it  would  register  a  lumi- 
nous intensity  of  26  phj^siological  units 
in  the  tintometrical  scale  of  light  absorb- 
ents ;  whilst,  if  they  added  another 
candle  to  it,  under  the  law  of  the 
inverse  of  the  squares  of  distance,  this 
value  would  be  theoretically  doubled  ; 
but,  as  an  experimental  fact,  the  second 
candle  only  added  3  additional  units, 
and  each  additional  candle  up  to  four 
only  added  3.  One  difficulty  that  he 
had  in  dealing  with  the  question  was 
that  the  coloured  ribbons  were  nearly 
all  complex,  and  in  order  to  form  a  judg- 
ment it  was  necessary  to  get  the  physio- 
logical energy  of  the  composing  pure 
colours,  and  that  could  only  be  got  by 
measuring  them  according  to  a  scale 
of  colour  absorbents.  There  was  no 
difficulty  in  doing  that  as  far  as  most 
hghts  were  concerned. 

It  seemed  to  him  that  three  factors 
had  to  be  dealt  with.  First,  the 
intensity,  because  the  power  of  visual 
perception  varied  for  different  intensi- 
ties, and  constancy  could  not  be  relied 
on  beyond  28  physiological  units,  and 
they  had  only  to  look  at  tlie  orange 
fabric  curved  on  the  edge  of  the  table, 
for  instance,  in  order  to  realize  the 
importance  of  light  intensity  variations. 
Then  there  was  the  question  of  varia- 
tions in  the  angle  of  light  incidence 
producing  colour  variations.  Tate  the 
surface  of  fabrics  such,  for  instance,  as 
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the  ribbons  which  had  been  dealt  witli. 
A  variety  of  tints  on  each  ribbon  could 
be  produced  by  changing  the  number  of 
angles  of  incidence,  and  this  specially 
applied  to  the  smooth  fabrics,  such  as 
the  satins.  It  -was  of  the  utmo.st 
importance  tliat  tliat  should  be  ob- 
served. 

Concerning  the  use  of  artificial  light, 
his  ideal  had  been  to  produce  a  light 
which  ^^•o^lld  give  colour  measurements 
in  accord  with  those  of  diffused  day- 
light^ — this  has  been  done  in  some 
instances — and  he  thoiiglit  it  was 
possible  to  do  it  in  all.  Tlie  difficulty 
in  measuring  colours  l)y  artificial  light 
was  so  extreme  that  unless  they  got  a 
standard  to  refer  to — and  he  ^^•as  con- 
vmced  that  at  present  diffused  day- 
light was  the  best^ — it  was  impossible 
to  arrive  at  what  he  considered  quanti- 
tative results  \\ithout  a  standard  of 
constants.  It  follows  that  in  order 
to  recover  a  given  colour  it  must  have 
been  compared  to  a  scale  of  colour 
constants  under  a  given  set  of  conditions 
of  observation.  Apart  from  these  con- 
ditions, it  might  be  said  that  the  record 
of  colour  rests  only  on  what  he  con- 
sidered to  be  a  memory  of  a  sensation. 
It  must  be  brought  to  a  mechanical 
scale  in  order  to  be  recoverable  at  will. 

Dr.  Edridge  Green  .said  he  had  a 
few  remarks  to  make  on  j)hotometrv 
which  ^^•ould  probably  astound  people 
interested  in  it.  Mr.  Ritchie  and  others 
had  shown  the  difference  obtained  with 
an  arc  light  and  daylight,  which  latter, 
as  Mr.  Trotter  had  said,  was  extremely 
variable.  For  instance,  at  midday 
daylight  reflected  from  a  white  cloud 
was  fifty  times  the  intensity  of  that 
in  the  morning.  The  importance  of  the 
perception  of  relative  difference  was 
a  point  of  view  which  was  very  gener- 
ally overlooked.  For  instance,  if  they 
took  a  sheet  of  printed  paper,  the  white 
light  reflected  from  the  black  type  was 
about  one-fifteenth  of  the  light  reflected 
from  the  white  i^aper.  At  midday, 
fifty  times  as  much  light  \\as  reflected 
from  the  white  as  in  the  morning, 
whilst  the  black  type  ^^•as  actually 
reflecting  nearly  3^  times  more  light 
than  the  white  by  morning  light. 
Again,  if  they  held  up  a  piece  of  grey 


paper  in  front  of  a  window  in  a  room 
with  whitewashed  \\alls  that  paper 
would  look  grey,  though  it  was  reflecting 
far  more  light  than  the  light  which  was 
reflected  from  a  corresjionding  area  of 
the  wall. 

Passing  on  to  the  question  of  colour, 
he  said  that,  suppo.sing  they  took  a 
Bouguer  photometer  and  put  a  piece 
of  ultramarine  paper  on  one  side  and 
a  piece  of  common  brown  paper  on  the 
otlier,  and  illuminated  the  brown  paper 
by  daylight  and  the  ultramarine  paper 
by  gas  light,  it  would  be  found  that 
they  could  easily  make  the  ultra- 
marine paper  and  the  brown  papei- 
appear  identical.  If  they  examined 
the  ultramarine  blue  paper,  however, 
in  exactly  the  same  gas  light,  the 
paper  appeared  blue,  so  it  was  clear 
that  there  were  some  very  definite 
physiological  conditions  which  had  to 
be  taken  into  consideration. 

In  his  opinion  the  discrimination  of 
colour,  both  by  dayhght  and  artificial 
light,  was  very  much  more  limited  than 
was  usually  supposed.  An  ordinary 
normal  person  could  see  only  18  dis- 
tinct differences  in  the  spectral  range. 
If  they  had  a  mixed  light  or  imperfect 
methods,  or  allowed  variations  of  in- 
tensity, then  they  would  see  more 
differences.  They  could  ob.serve  this 
by  isolating  a  small  area  of  the  spectrum 
as  in  his  spectrometer,  and  viewing  it 
«ith  a  double-image  prism.  By  that 
means  they  could  get  two  rectangles 
of  spectral  light  which  appeared  iden- 
tical ;  but,  if  they  moved  the  double- 
image  prism  so  that  one  image  was 
brighter  than  the  other,  then  the  two 
images  \Aere  no  longer  alike  in  colour. 
Physiological  conditions  were  such  that 
in  most  cases  they  produced  a  change 
^\•hich  was  for  our  benefit. 

Mr.  Justus  Eck  said  he  had  arranged 
with  an  artist,  Mr.  Booth,  to  paint  a 
picture  partly  by  daylight  and  partly 
by  the  aid  of  the  '"  01  ""  inverted  tA'pe 
arc  lamp.  The  picture  was  painted  on 
four  occasions,  and  after  each  session 
the  colour  box  and  palate  were  cleaned, 
as  well  as  the  brushes,  and  the  artist 
started  afresh.  He  had  nothing  to 
guide  him,  the  picture  being  one  of 
original  conception.     He  had  the  pic- 
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ture  at  tlie  meeting,  and  showed  it 
illuminated  by  a  pietiire-illummating 
device  designed  by  Mr.  Mackinney, 
and  he  pointed  out  how  difficult  it  was 
'  to  detect  any  diii'erence  in  tlie  colouis, 
half  of  the  picture  having  been  painted 
bv  inverted  arc  light  and  the  other 
half  by  daylight.  He  thought  this  was 
a  very  good  result,  in  view  of  the  fact 
that  "light  filters  had  not  been  used, 
and  it  demonstrated  \\hat  Mr.  Ritchie 
had  pointed  out,  namely,  that  he  was 
not  seeking  for  a  .special  lamp  for  occa- 
sional discrimination  of  colours  and 
comparison  matching,  but  a  form  of 
illumination  that  would  be  applicable 
everwhcre  to  every  place  in  quite  a 
simple  manner. 

Mr.  Haydn  T.  Harrison,  whilst 
congratulatmg  Mr.  Ritchie  upon  his 
paper,  said  he  hoped  that  he  would 
never  succeed  in  finding  the  lamp  which 
Mr.  Eck  had  said  he  was  looking  for, 
namely,  a  lamp  which  absolutely  always 
gave  daylight.  He  thought  Mr.  Ritchie 
summed  the  question  up  rather  tersely 
when  he  stated  that  ''  the  ultimate 
appeal  of  all  such  articles  as  the  beauti- 
ful present-day  fabrics,  carpets,  Avail 
papers,  pottery,  &c.,  is  attributable 
to  a  peculiar  chain  of  physiological 
and  psychological  events,  which,  whilst 
fully  recognized,  cannot  altogether  be 
explained."  Mr.  Ritchie  had  not,  of 
course,  explained  them,  because  he 
had  left  such  considerations  out  alto- 
gether, and  had  gone,  as  far  as  he  could 
see,  for  the  actinic  method  of  testing, 
■i.e.,  he  had  relied  on  the  degree  to 
which  the  reflected  light  from  the 
various  colours  affected  the  chemical 
value  of  the  plates  that  he  was  using  ; 
but  he  thought  that  a  certain  amount  of 
colour  discrimination  was  necessary, 
and  this  method  rather  lacked  that 
discrimination  by  artificial  light.  This 
was  unfortunate,  as  artificial  light  had 
become  part  of  our  everyday  life. 

Even  now,  if  a  lady  wished  to  pur- 
chase fabrics  which  were  for  an  evening 
dress,  she  would  purchase  them  in  a 
light  .similar  to  the  one  in  which  .she 
would  wear  them — in  fact,  the  best 
drapers  had  artificial  light  matching 
rooms.  If  a  lady  purchased  by  day- 
light  a  dress    for    evening    wear,  she 


might  be  very  dii^appointed  with  it. 
The  way  to  deal  with  the  matter  was 
to  have — and  he  hoped  they  would 
always  have — a  certain  degree  more 
yellow  light  when  daylight  had  gone  ; 
and  therefore  the  dresses  they  were 
going  to  wear,  and  the  pictures  they 
were  going  to  look  at,  ought  all  of  them 
to  be  designed  for  that  artificial  light 
that  we  should  probably  have  for  many 
years  hence.  Therefore,  he  had  always 
thought  that,  even  in  dining-rooms, 
if  there  were  any  pictures,  it  was  very 
much  better  to  have  that  class  of  picture 
which  had  been  painterl  for  artificial 
light. 

He  had  often  wondered  how  an 
artist  paintefl  a  picture  of  an  interior 
lighted  by  incandescent  lamps  in  his 
daylight  studio.  It  seemed  that  he  had 
to  imagine  a  very  great  deal  or  light 
part  of  his  studio  with  the  light  by 
which  the  pictm'e  would  be  illuminatecl, 
and  if  he  did  it  by  the  "  artificial  day- 
light "  lamps  that  we  were  going  to 
get,  the  picture  would  not  have  the 
appearance  of  being  an  interior  lighted 
by  artificial  light,  and  therefore  he 
did  not  see  that  colour  discrimination 
from  this  point  of  view  was  going  to 
be  of  much  use.  He  could,  however, 
realize  the  value  of  it  from  a  com- 
mercial ]3oint  of  view,  where  a  certain 
amount  of  woik  had  to  be  done  by 
daylight,  and  therefore  it  would  be  an 
advantage  to  have  it  pi'olonged  into 
the  hours  of  darkness. 

The  Chairman  said  that  he  would 
ask  Dr.  Kenneth  Mees  to  j)ut  before 
the  meeting  the  results  of  some  re- 
searches wiiich  he  had  made  on  the 
production  of  artificial  daylight. 

Dr.  Kenneth  Mees  said  that  about 
six  years  ago  he  wanted  a  source  of 
artificial  daylight  for  his  own  work 
in  the  measurement  of  the  sensitiveness 
of  photographic  plates.  The  majority 
of  plates  were  exposed  by  daylight, 
and  it  was  therefore  necessary  to 
test  them  by  a  light  as  similar 
to  daylight  as  possible.  Originally  he 
had  made  a  filter  by  means  of  dyes 
adjusted  to  follow  a  .spectro-photometer 
curve.  But  it  was  unsatisfactory  in 
many    respects.     It    was    unstable,    it 
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had  to  be  made  up  just  before  it  was 
used,  and  it  was  not  very  accurate. 
At  intervals  ever  since  lie  had  been 
working  on  the  problem,  and  two  years 
ago  he  succeeded  in  making  the  filter 
he  wanted  for  photographic  work.  It 
was  an  extremely  good  filter  and  quite 
satisfactory,  except  that  it  was  not 
quite  permanent,  although  it  was  per- 
manent enough  for  his  purpose  when 
it  was  not  exposed  to  sunlight. 

That  was  two  years  ago,  but  it  had 
since  occurred  to  him  that  there  were 
other  people  who  wanted  a  daylight 
lamp  for  other  purposes,  and  he  set 
to  work  to  see  if  he  could  make  a  filter 
which  would  not  only  give  him  the  light 
herequired,  but  which  would  also  contain 
only  permanent  dyes.  Up  to  recently 
there  had  been  no  satisfactory  blue,  and 
this  hindered  the  work  for  some  time, 
until  the  dye  works  produced  a  blue 
dye  which  was  quite  permanent.  This 
blue  had  been  exposed  to  bright  south 
sunlight  in  Germany  for  a  long  time 
without  any  change,  and  it  had  also 
.been  exposed  to  the  quaitz  lamp  for 
long  periods.  He  had  thus  been  able 
to  make  a  good  filter  with  the  aid  of 
dyes  only.  Any  filter  involved,  how- 
ever, a  very  considerable  loss  of  light — 
about  15  per  cent  of  the  candle-power 
only  being  given.  Dr.  Mees  exhibited 
a  sample  of  the  lamp,  and  showed  the 
effect  of  it  upon  pictures  compared  with 
an  ordinary  metal  filament  lamp.  He 
said  that  dayliglit  was  fairly  constant 
in  colour  in  the  count i\-,  provided  it 
was  merely  reflected  from  white  clouds, 
and  he  had  taken  cloudy  daylight  at 
midday  or  early  afternoon  as  being  the 
standard.  The  practical  difficulties  of 
making  the  filter  were  considerable. 

Mr.  L.  Gastee  mentioned  that  he 
had  received  a  letter  from  Dr.  Ives,  one 
(if  the  Society  s  Corresponding  Members, 
who  hatl  been  very  much  interested  in 
the  problem  referred  to  by  Dr.  Mees. 
Six  or  seven  months  ago  Dr.  Ives  had 
vi.sited  him  and  explained  a  good  deal 
of  what  he  and  Mr.  Luckiesh  had  been 
doing,  and  that  was  reported  in  the 
Journal.  Since  then  he  had  made  other 
experiments,  and  hoped  to  replace  the 
gelatine  screen  by  two  coloured  glasses. 
He  had  expressed  his  great  interest  ii] 


Mr.  Ritchie's  paper,  and  had  hoped  to 
send  some  sam])lc  filters  for  exhibition, 
but  they  had  not  yet  arrived. 

The  jiractical  problems  referred  to 
l>y  Mr.  Ritchie  were  of  consideraVfle 
interest  in  many  trades.  He  knew  of 
two  or  three,  such  as  dyeing  and 
cleaning,  where  the  work  was  abso- 
lutely suspended  after  four  o'clock, 
owing  to  the  deficiency  of  daylight. 
There  were  some  colours  which  ad- 
mittedly could  not  be  matched  and 
compared  by  ordinary  artificial  light, 
but  there  were  other  less  delicate  shades 
with  which  work  might  be  done.  It 
would  be  very  valuable  to  classify 
colours  in  this  way.  Again,  if  it  were 
possible  to  make  a  certain  number  of 
dyed  or  painted  charts  to  indicate  to  a 
likely  customer  what  the  appearance 
of  a  series  of  colours  would  be  by  various 
illuminants,  this,  too,  would  be  a  most 
valuable  thing  to  do,  but  no  doubt  the 
production  of  such  charts  would  call 
for  very  careful  and  painstaking  work. 

Mr.  J.  G.  Clark  [cmnmunicaUd). — 
I  think  the  Society,  as  a  body  inter- 
ested in  general  illumination  problems, 
is  under  a  debt  of  gratitude  to  Mr. 
Ritchie  for  his  kindness  in  bringing 
forwaid  the  results  of  his  painstaking 
investigation.  Much  of  the  data 
brought  forward  has  been  known  for 
some  time,  but  the  author  has  put 
them  in  a  new  and  lucid  form,  which 
makes  them  of  great  value.  The  facts 
giveri  in  the  paper  are  no  doubt  in- 
disputable so  far  as  they  go,  seeing  that 
every  precaution  seems  to  have  been 
taken  to  ensure  accuracy.  The  figures* 
given  bv  Dr.  Ives  for  the  colour  con- 
stitution of  tlie  light  from  varioiis 
sources  practically  confirm  Mr.  Ritchie's 
observations. 

While  the  facts  in  the  paper  may  be 
indisputable,  the  inferences  to  be  drawn 
from  them  are  subjects  for  discussion. 
Colour,  like  illumination,  is  so  much  a 
physiological  and  psychological  quantity 
that  it  is  extremely  difficult  to  set  u]) 
anything  like  a  standard. 

if  one  glances  briefly  through  the 
work  of  the  Society,  one  outstanding 
feature  will  be  noticed,  viz.,  the  realiza- 

•  Electrician,  Fet.  4tli,  1910, 
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tion  of  the  importance  of  regarding 
the  whole  of  a  Hghting  installation  as  a 
single  quantity,  and  to  disregard  the 
actual  units  themselves.  This,  of 
course,  is  logical,  seeing  that  the  usual 
object  of  light  sources  is  to  illumin- 
ate. 

This  point  is  important  in  regard  to 
colour,  because  some  25  per  cent  to 
50  per  cent  of  the  light  that  reaches,  say, 
a  table  in  a  room,  does  so  by  reflection 
from  the  walls  and  ceiling,  and  if  those 
surfaces  have  a  selective  absorption 
(as  i.s  nearly  always  the  case)  the 
colour  composition  of  the  light  from 
the  primary  source  will  be  altered. 
1  notice  in  the  case  of  the  room  in  which 
Mr.  Ritchie  made  his  experiments 
that  three  of  the  four  walls  were  lined 
with  green-backed  files.  These  would 
modify  to  some  extent  the  colour  of  the 
liulit  that  fell  upon  the  specimens  of 
libbon.  Perhaj)s  Mr.  Ritchie  can  tell 
us  to  what  extent  the  green  surfaces 
would  alter  the  results.  It  is,  of  course, 
conceivable  that  the  modifying  effect  of 
coloured  walls  might  correct  the  colour 
yielded  by  an  incorrect  source. 

A  practical  difficulty  is  that  of 
defining  standard  daylight.  With  the 
great  variation  in  the  colour  and  density 
of  the  atmosphere,  and  the  variety  of 
reflecting  surfaces  that  abound,  a 
daylight  standard  is,  I  fear,  unlikely 
to  prove  of  great  value  to  us. 

It  is  to  be  hoped  that  Mr.  Ritchie's 
investigations  \\ill  stimulate  further 
inquiry  into  this  important  subject. 
The  problem,  to  my  mind,  is  not  so 
much  the  production  of  a  light  equal 
in  colour  value  to  some  predetermined 
standard,  but  to  determine  methods 
by  which  the  colour  composition  of  any 
light  may  be  modified  in  any  desired 
mamier,  as  can  be  done  by  suitable 
absorption  screens  or  reflectors. 

A  great  essayist  describes  light  as 
"  the  greatest  of  all  painters,"  and  I 
have  noticed  on  more  than  one  occa- 
sion that  this  idea  has  been  put  to 
practical  use  in  America.  By  changing 
the  absorption  screens  round  the  light 
sources  the  colour  scheme  of  the  in- 
ferior architecture  has  been  modified. 
It  is,  of  course,  important  that  the 
absorption  screens  should  give  har- 
monious   effects    in    every    case,    and 


therein  I  think  lies  a  field  for  future 
investigation. 

In  regard  to  the  incandescent  mantle 
u.sed  by  Mr.  Ritchie,  What  kind  of 
burner  was  used  ?  This  jjoint  is  rather 
important.  I  am  inclined  to  think 
that  the  Ceria  of  the  mantle  acts  in  the 
main  as  a  '"  black  body,"  although  no 
doubt  it  has  a  certain  amount  of 
selectivity.  The  Thoria,  on  account  of 
its  comparatively  low  emissivity,  helps 
to  boost  up  the  temperature  of  the 
C!eria  to  a  high  value — higher,  perhaps, 
than  what  we  call  flame  temperature. 
The  higher  temperature  would  cause 
the  point  of  maximum  radiation  to 
move  towards  the  blue  end  of  the 
spectrum,  and  it  is  probably  a  fact  that 
the  higher  the  temperature  of  the 
mantle  the  more  nearly  does  the  lumin- 
ous emission  approach  the  "  daylight 
standard." 

Different  burners  give  flames  of 
different  temperatures.  For  instance, 
the  intensified  forms  of  gas  lighting, 
both  high  and  low  pressure,  have 
considerably  higher  working  tempera- 
tures than  ordinary  burners.  This 
results  in  higher  luminous  efficiencies, 
and,  I  believe,  a  light  more  nearly  like 
the  "  daylight  standard."  I  regret 
being  unable  at  present  to  make  any 
positive  statement  on  this  point,  but 
I  hope  to  investigate  it  shortly.  It  is 
interesting,  however,  to  note  that  the 
layman's  opinion  of  intensified  gas 
lighting  (high  and  low  pressure)  from  a 
colour  standpoint  is  very  satisfactory. 

Me.  J.  S.  Dow  (communicated). — I 
should  like  to  express  my  appreciation 
of  the  thorough  mamier  in  which  Mr. 
Ritchie  has  carried  out  these  investiga- 
tions. At  his  suggestion  I  made  a 
series  of  tests  of  the  reflecting  power 
of  the  ribbons  by  diffused  daylight, 
and  these  were  subsequently  repeated 
by  Mr.  Ritchie.  It  was  most  striking 
to  learn  how  closely  the  results  he 
obtained  approached  those  previously 
determined  by  me. 

By  the  kindness  of  Mr.  M.  Fould.s 
I  was  also  afforded  an  opportunity  of 
trying  the  Cooper-Hewitt  lamp,  and  ob- 
serving the  effect  of  the  Rhodaminc  re- 
flector, kindly  exhibited  at  this  meeting. 
These  results  brought  out  very  clearly 
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the  improvement  "as  regards  red  rays. 
The  reflecting  power  of  the  dark  red, 
which  was  25  per  cent  by  the  mercury 
vapour  lamp  without  the  reflector,  was 
increased  to  5-5  per  cent  \\iien  the 
reflector  was  added.  Similarly  the 
reflecting  power  of  the  light  red  ribbon 
was  increa.sed  from  37  to  10  per  cent. 

As  regards  the  delicate  shades  of 
lavender,  &c.,  it  seemed  rather  hard 
to  fb'aw  definite  conclusions  from  these 
tests  of  reflecting  power,  in  spite  of  the 
obvious  improvements  of  colour  in 
many  cases.  This  leads  me  to  ask 
Mr.  Ritchie  whether  he  thinks  that 
this  method  gives  satisfactory  results 
when  applied  to  discontinuous  spectra. 
Possibl}',  however,  the  apparent  dis- 
crepancies ^^•ere  due  to  the  fact  that 
the  conditions  did  not  enable  me  to 
take  the  fullest  account  of  the  shiney- 
ness  of  the  material.  Experience  shoe's 
that  the  apparent  reflecting  power  of 
a  glossy  ribbon  (especially  if  highly 
coloured)  depends  on  the  direction 
of  the  rays  striking  it  and  the  inclina- 
tion from  which  it  is  viewed. 

It  may  be  of  interest  to  mention 
that  I  have  been  making  some  experi- 
ments in  conjunction  with  Mr.  A. 
Cumiington,  on  a  small  apparatus  for 
reproducing  by  mixture  any  desired 
colour.  Perhaps  this  might  be  of  addi- 
tional service  in  studj'ing  such  problems 
as  those  attacked  by  Mr.  Ritchie  in 
this  paper.  I  am  also  disposed  to 
acquiesce  in  Dr.  Mees's  contention  that 
a  complete  spectroj)hotometer  test, 
matching  different  illuminants  through- 
out the  spectrum  colour  by  colour,  is 
one  of  the  best  if  not  the  best,  and  most 
accurate  means  of  attacking  these 
problems,  when  it  can  conveniently  be 
applied. 

Mk.  John  Dakch  [communicated). — 
I  desire  to  add  my  expression  of  appre- 
ciation of  the  value  of  Mr.  Ritchie's 
paper,  and  of  the  labour  and  care  that 
he  has  put  into  it. 

Yellow    light    is    that    Mhich    most 
concerns     us.     Sixty     years     ago     M. 
Chevreul  stated  that 
Yellow  under  yellow   lifjlit  becatiie  oraiujr 

yellow  [deeper  yellow). 
Orange  under  yellow  light  became  yelloivcr 

{orange  yellow). 


Yellow  under  orange  light  became  yellow 

orange  [orange  yellow). 
Orange   imder   orange   light  became  more 

vivid  [deeper  orange). 
The  words  in  brackets  are  variations 
on  Chevreul  made  by  Stickney  and 
Church.  Mr.  Ritchie  unfortunately 
lumps  orange  and  yellow  light  together, 
and  that  light  on  a  greenish  j'ellow  he 
finds  to  be  ''  brightened  many  shades  "' 
(the  specific  hue  presumably  still  re- 
mains) ;  but  yellow  is  '"  brighter  and 
changed  to  orange,"'  and  orange  yellow 
to  "a  deeper  orange."  Now  all  this 
does  not  accord  with  my  own  experi- 
ence of  many  years  with  colours. 
I  have  found  that  a  yellow  light  takes 
out  the  yellowness  of  yellow,  and  either 
whitens  or  bro^«is  it,  while  greens  lose 
their  brilliance  and  become  bluer,  or 
rather  greyer.  Looking  round  for  some 
corroboration,  I  found  in  Church's 
book  on  '  Color,'  p.  147,  this  remark  : 
""  pale  yellow  gloves  under  yellow 
illumination  are  hardly  distinguishable 
from  white  gloves  " — a  fact  which 
every  draper  knows.  Any  one  can 
try  this  :  take  any  dyed  or  pigment 
covered  material  of  a  fine  yellow — 
gamboge  or  pale  chrome — look  at  it 
steadily  close  to  a  candle,  carbon  glow 
lamp,  gas,  or  oil  flame  in  a  darkened 
room  or  corner,  and  it  ^\ill  be  found  to 
be  cream  or  pale  buff ;  then  suddenly 
bring  it  to  strong  daylight,  and  its 
specific  yellow  hue  will  reappear.  In 
case  this  should  be  due  to  the  mental 
effect  of  different  contrasts,  I  arranged 
for  a  simultaneous  comparison  in  a 
photometer  box  with  daylight  entering 
the  aperture  at  one  end  and  yellow 
the  other,  respectively  illuminating  each 
side  of  a  V.  The  result  was  the  same, 
but  less  striking  ;  the  yellow  of  day- 
light was  the  cream  or  buff  of  artificial 
light,  and  the  orange  a  deeper  buff. 
The  explanation,  no  doubt,  is  that  the 
wave-lengths  of  these  lights  are  domin- 
ant red  rather  than  yellow,  and  a  poor 
red  at  that.  M.  Chevreul's  yellow 
light  nmst  have  been  something  differ- 
ent to  that  of  our  lamps  to  have 
produced  the  effects  he  describes. 

The  series  of  black,  white,  and  inter- 
mediate shades  which  Mr.  Ritchie 
gives  to  represent  the  '"  tone  values  " 
of  vaiious  colours  jiroduccd  by  different 
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lights  can  do  no  more  than  indicate 
their  comparative  luminosity.  Would 
it  not  have  made  the  matter  clearer  to 
have  called  them  luminosity  values,  for 
although  the  word  "  tone  '  is  correctly 
used  to  signify  the  brightness  of  a  colour, 
it  is  .so  often  confounded  with  ideas  of 
hue,  shade,  tint,  or  the  purity  or  dull- 
ness of  a  colour  that  its  meaning  may 
be  a,  little  ambiguous. 

Mr.  Ritchie,  in  reply,  first  referred 
to  the  point  raised  by  Mr.  Goodenough, 
and  also  he  thought  by  Mr.  Thornton, 
as  to  the  i^os^ibility  of  the  use  with 
various  illuminants  of  a  filter  so  designed 
as  to  render  tlie  light  from  such 
equivalent  to  daylight,  and  said  that 
he  wished  to  emphasize  the  point  that 
all  his  results  had  been  obtained  witli- 
out  the  employment  of  any  filter,  and 
were  results  which  could  with  equal 
ease  be  obtained  by  anybody  at  any 
time  for  the  purpo.se  of  general  illu- 
mination. 

It  was  well  known,  he  said,  that  a 
great  deal  had  been  done,  and  could 
be  done,  with  suitable  filters,  but  there 
were  very  many  applications,  in  which 
an  appro.ximately  colour-correct  light 
was  required,  «'here  the  inefficiency  of 
any  type  of  filter  prevented  its  use. 

He  would  also  like  to  state  that  he 
had  been  able  to  make  some  experi- 
ments with  high-j)ressure  gaSj  but  as 
this  portion  of  the  work  had  had  to 
be  done  elsewhere  he  had  been  iniable 
to  obtain  sufficient  uniformity  in  the 
actual  working  conditions  to  justify  his 
incorporatmg  tlie  results  in  the  paper. 
From  \\hat  he  had  done  he  did  not 
consider  that  the  difference  between 
high-pressure  gas  lighting  and  the  in- 
verted incandescent  lights  uised  in  the 
tests  referred  to  in  the  paper  was  as 
great  as  Mr.  Goodenough  appeared  to 
suggest. 

Mr  Mackinney  had  raised  the  point 
that  there  was  a  certain  section  of  tlie 
public  who  did  not  mind  the  expense, 
if  only  they  could  obtain  the  correct 
light.  That  Mas  perfectly  true,  but 
there  vas  a  still  larger  section  to  whom 
efficiency  was  of  very  great  importance, 
and  who  were  exceedingly  desirous  of 
getting  not  only  a  correct  light,  but 
also  an  economical  one.  and  if  they  could 


be  given  a  system  of  lighting  which  was 
practically  the  one  and  assuredly  the 
other,  then  he  thought  that  that  was 
something  to  the  good.  He  was  glad 
to  have  Mr.  Maekinney's  statement  as 
to  the  puritj^  of  the  glass  from  which 
the  Holophane  glassware  was  manu- 
factured, and  his  assm'ance  that  sucli 
irlassware  did  not  in  itself  alter  the 
colour  or  character  of  the  light  j)''"- 
duced  by  the  illuminant. 

Mr.  Mackinney  had  al.so  touched 
upon  tlie  question  of  photography. 
They  all  knew  the  importance  which 
he  (the  speakei')  attached  to  that  in 
the  worl<  in  which  many  of  them  were 
engaged.  He  thought  that  the  Illu- 
minating Engineering  Society  had  dur- 
ing the  past  two  years  rai.sed  the  stand- 
ard of  artificial  light  photography  very 
considerably,  and  if  any  work  of  his 
was  thought  to  have  contributed  to 
that  end  he  was  more  than  repaid  for 
the  troul^le  he  had  taken. 

Dr.  Mees  had,  in  his  criticism,  men- 
tioned the  difficulty  of  correctly  render- 
ing tlie  greens.  This  was  a  very  real 
difficulty,  and  it  was  j^recisely  for  that 
reason  that  he,  in  reading  tlie  paper, 
specially  emphasized  the  point  that 
the  photographic  results  must  be  taken 
in  conjunction  with  the  visual  obser- 
vations. Neither  should  be  taken  alone. 
On  the  one  hand  there  was  the  in- 
sensibility of  the  eye,  or  tlie  liability 
of  the  ej'e  to  error,  and  on  the  other 
the  inherent  defects  of  the  photo- 
graphic process,  and  he  thought  that 
if  they  took,  as  he  had  taken,  some- 
thing approaching  a  mean  between  the 
two  proces.ses  this  would  tend  to,  as 
far  as  possible,  eliminate  the  errors 
(which,  after  all,  as  Dr.  Mees  had  said, 
v,ere  exceedingly  small),  and  they 
would  arrive  at  results  which  might  be 
taken  as  correct. 

Mr.  Trotter  had  suggested  that  the 
paper  told  them  most  about  the  repre- 
sentation of  tone  values  bj'  photography, 
and  that  although  '"  it  jjurported  to 
deal  with  colom-  discrimination,"  it 
really  had  dealt  chiefly  with  colour 
jihotograiahy. 

Tills  was,  he  thought,  inccorect. 
Tone  values  had  been  dealt  mth  photo- 
graphically, and  colour  values — or,  in 
other    words,    colour    discrimination — 
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had  been  dealt  with  visuall}'  in  (with 
the  exception  of  any  possible  differ- 
ence between  the  two  pairs  of  ej'es), 
exactly  the  same  manner  which  Mi'. 
Trotter  appeared  to  liave  adopted. 
He  regretted  Mr.  Trotter's  difficulty 
as  regards  the  colours  of  the  ribbons 
used.  They  were,  as  he  had  stated, 
exhibited  for  inspection,  and  had  been 
before  the  meeting  throughout  the 
evening. 

Mr.  Trotter  had  also  objected  to 
the  designation  of  the  colour  described 
as  "  emerald  green,"  as  well  as  to  the 
notation  ado]ited  in  connexion  witli 
the  tintometer.  This  subject  was  full 
of  difficulties,  and  he  could  only 
suggest  tliat  those  who  wished  to 
realize  \\'hat  the  difficulties  were  should 
embark  uiioii  some  experiments  of 
the  kind.  They  ^^'ould  be  sadder  and 
wiser  men  before  they  were  very  jnuch 
older.  He  (the  sjieaker)  had  anti- 
cipated that  exception  would  ])rol)ably 
be  taken  to  any  description  of  the 
various  colours  which  could  possibly 
be  used  and  had  therefore  taken  the 
precaution  of,  as  stated  in  the  pajier, 
having  such  named  by  Mr.  Lo\«laii, 
whose  experience  with  colours  had 
been  very  great,  and  who  could  pro- 
bably be  trusted  to  describe  them 
very  nnich  more  correctly  than 
eitlier  Mr.  Trotter  or  himself. 

It  was,  he  had  found,  useless  ex- 
pressing a  colour  to  the  average  in- 
dividual in  a  highly  scientific  manner, 
but  if  one  could  give  him  something 
which,  whilst  it  had  a  scientific  value, 
whicli  in  his  opinion  was  very  great, 
was  al.so  a  simple,  u.sable.  appliance 
by  which  a  definite  match  could  be 
repeated  at  any  time,  then  the  difficulty 
disappeared. 

That  was  his  point.  He  did  not 
want  merely  to  call  a  colour  a  "  deep 
red,"  and  he  therefore  gave  its  com- 
position according  to  the  tintometer 
notation,  because  there  was  no  ques- 
tion but  that,  with  that  instrument, 
it  was  possible  to  readily  reproduce 
the  particular  shade  at  any  time. 

Moreover,  he  failed  to  see  that  the 
notation  adopted  by  Mr.  Lovibond  in 
connexion  with  his  tintometer  was  in 
any  \\ay  more  arbitrary  than  that 
adopted  by  Mr.  Trotter  in  describing 


the  cobalt  blue  glasses  used  in  his 
exiDeriments.  He  had  also  used,  as  Mr. 
Trotter  had,  a  series  of  water-colour 
tints  provided  by  Messrs.  \^'indsor  and 
Newton. 

Mr.  Lovibond  had  raised  several 
rather  interesting  points,  upon  .some 
of  which  he  (the  speaker)  would  have 
liked  to  dwell,  and  had  asked  as  to 
the  method  adoj^ted  in  the  calculation 
of  the  candle-power  of  the  illumination 
and  as  to  the  angle  of  incidence.  He 
was  in  complete  agreement  \v\i\\  much 
of  what  Mr.  Lovibond  had  said,  but 
as  time  pressed,  would  only  state  in 
replj^  to  his  queries  that  he  had  not 
attempted,  in  these  tests,  to  measure 
the  different  lights  from  the  physio- 
logical standpoint,  but  had,  as  stated 
in  the  paper,  in  each  case  determuied 
the  illumination  upon  the  ribbons  by 
actually  measuring  it  with  the  lumetei- 
photometer  in  international  foot-candles 
and  A\ithout  regard  to  the  colour  of  the 
light.  The  angle  of  incidence  of  the 
major  i^ortion  of  the  light  rays  fallmg 
upon  the  objects  was,  as  far  as  could 
be  ensured,  the  same  in  the  case  of  each 
of  the  illuminants  with  the  possible 
exception  of  the  "OI.""  inverted  arc 
lamp  in  which  the  light  was,  as  was 
inevitable,  considerably  more  dif- 
fused. 

He  A\  as  particularly  glad  to  note  Mr. 
Lovibond's  agreement  with  him  as  to 
bright  diffused  daylight  being  decidedly 
the  best  standard  for  use  in  dealing 
«ith  questions  involving  colour  changes 
and  discrimination. 

Dr.  Edridge-Green  had  raised  the 
question  of  the  difficulty  of  a  daylight 
standard  ;  this  was,  of  course,  a  diffi- 
culty ^v•hich  was  inherent.  We  could 
not,  he  said,  get  our  daylight  made 
to  order,  and  in  London  particularly,  a 
standard  was  a  most  difficult  thing  to 
obtain. 

If  the  Illuminating  Engineering 
Society  would  take  upon  itself  to  deter- 
mine a  standard  of  daylight,  it  would 
accomplish  something  of  much  greater 
valu';  than  ever,  the  very  many  valuable 
things  which  it  had  already  successfully 
achieved.  In  adopting  bright  diffused 
daylight  at  midda.v  in  early  September, 
and  in  this  ■way  securing  a  mean 
between  summer  and  winter,  he  thought 
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he  had  obtained  as  true  an  average  as 
could  readily  be  deteiiuiiied. 

As  regards  discrimination  of  coloiu', 
his  o\\"n  eye  value  (right  eye)  by  Dr. 
Green's  Colour  Percei^tion  Spectro- 
meter was  24,  \\hich  was  distinctly 
above  the  average,  although  not  as  high 
as  figures  which  he  understood  had  been 
recorded. 

Ml'.  Harrison  had  expressed  the 
opinion  that  the  tests  were  a  measure 
of  the  actinic  qualities  of  the  various 
lights.  This  was  a  f)oint  upon  which  he 
had  already  touched.  The  tests  had, 
as  had  been  exjilained,  been  taken  both 
photograi)hieally  and  visually,  and  it 
was  therefore  incorrect  to  summarize 
the  results  as  actinic  values,  or  as 
visual  values.  They  were,  as  far  as 
they  could  be  made,  a  mean  between 
the  two. 

Mr.  Harrison  had  also  accused  him 
of  desu'ing  to  do  away  with  colour 
discrimination — or  lack  of  colour  dis- 
crimination— he  ^\as  not  quite  clear 
from  his  remark  ^^•hich  was  really 
intended — had  censured  him  for  not 
explaining  the  ""  peculiar  chain  of 
jjhysiological  and  psychological  events  "' 
which  he  had  expressly  stated  at  the 
outset  were  incapable  of  explanation, 
and  had  expressed  the  hope  that  the 
light  he  was  seeking  might  never 
materialize.  He  did  not  de.sire  to  do 
away  with  colour  discrimination,  but 
rather  to  supply  light  users  with  an 
illuminant  \\liich  Mould  materially  in- 
crease it.  He  made  no  claim  to  be 
able  to  explain  the  uncxplainable, 
and,  although  of  a  very  optimistic 
natui-e,  could  assine  them  that  he  was 
not  sufhciently  ojJtimistic  to  imagine 
that  they  «'ould  arrive  at  the  perfect 
light  this  week  or  next. 

Then  Mi'.  Harrison  spoke  of  the 
lady  who,  "  if  she  had  any  sense,"' 
would  purchase  her  dresses  hy  a  light 
similar  to  that  by  which  she  intended 
to  wear  them.  He  thought  this  would 
work  out  most  peculiarfv  in  iiractice. 
He  was  favoured  to  the  extent  of  know- 
ing many  ladies,  but  he  did  not  know 
any  who  had  yet  adopted  the  system  of 
labelling  their  garments  "'  gas  light," 
"  arc  light,''  "'  metal  filament  lamps," 
'■  tallow  caudles,"  and  so  on,  and  he 


thought  that  it  would  be  a  long  time 
befoie  that  nomenclature,  which  would 
be  even  more  extraordinary  than  Mr. 
Trotter  apparently  considered  Mr.  Lovi- 
bond's,  came  into  general  use. 

Mr.  Harrison  had  also  raised  the 
point  that  they  should  have  special 
pictures  painted  by  the  artificial  light 
by  which  they  would  be  viewed.  Did 
he,  then,  consider  that  the  contents  of 
our  National  Galleries — our  Rubens', 
our  Velasc|uez',  and  our  Turners — should 
be  repainted  ?  as,  without  this,  most 
of  them  could  never,  in  this  country, 
be  shown  by  the  light  by  which  they 
had  been  produced.  It  was  quite 
true  that  they  could  have  such  pictures 
as  Ml'.  Harrison  had  suggested,  but 
how  peculiar  they  would  look  during 
the  day  time,  most  people's  dining- 
rooms  being  used,  he  presumed,  for 
breakfast  and  lunch,  as  well  as  for  dinner 
and  sujDper. 

They  might  also  have — to  carry  the 
idea  to  its  logical  conclusion — special 
wall-papers,  special  carpets,  &c.,  and, 
generally,  very  special  homes  to  live 
in ;  but  he  did  not  tliink  that  this 
suggestion  was  really  feasible,  or  could 
be  treated  seriously.  It  was  surely 
better  to  aim  at  what  was  correct  for 
daylight,  and  then  arrange  for  the 
artificial  light  used  to  approach  such 
daylight  as  nearly  as  might  be,  not  only 
as  regards  its  colour,  but  also  to  some 
extent  as  regards  its  intensity,  and  to 
better  it — as  they  easily  could  better 
it — as  regards  its  constancj-. 

Mr.  Gaster's  remarks  had  been 
interesting,  and,  as  was  usual,  very 
much  to  the  point.  There  were,  as 
he  had  stated,  some  colours  which 
could  neither  be  produced  nor  worked 
with  by  ordinani  artificial  light.  Any 
lithogra]jhic  printer  would,  for  instance, 
bear  out  this  .statement.  It  was  also, 
as  he  had  said,  "  very  important  to 
know  what  illuminant  best  approached 
daylight,"'  and  that  was  exactly  what 
he' had  tried,  he  hoped  not  ahogether 
unsuccessfully,  to  demonstrate  to  them. 

He  was  afraid  that  he  could  not 
promise  to  undertake  the  preparation 
of  tlie  colour  charts  for  which  Mr. 
G aster  had  asked,  but  hoped  that,  for 
liis  sake,   some  othei'  member  of  the 
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Society  would  prove  more  venturesome, 
in  which  case  lie  would  be  jjlccased  to 
render  what  lielp  he  could. 

The  points  raised  by  Mr.  Clark  were 
of  interest.  He  thought,  however, 
that  in  .suggesting  that  the  \\liole  of  a 
lighting  installation  should  be  regarded 
as  a  single  quantity,  \rithout  regard  to 
the  actual  light  units — or,  lie  presumed, 
the  colom-  or  character  of  the  liglit 
emitted  by  them— Mr.  Clark  had  in 
mind  rather  that  class  of  lighting  in 
which  the  colour  of,  or  the  colom'  effects 
produced  by,  the  light,  however  in- 
correct sucli  might  be,  were  of  secondary 
importance,  rather  than  tliose  cases  in 
which  colour-correctness  was  essential. 
In  such  cases  one  should  not  only  ensure 
the  correctness  of  the  initial  light,  but 
also,  as  far  as  practicable,  prevent  its 
being  disturbed  by  reflected  light.  In 
cases  of  fine  matching  the  \\liole  of 
the  interior  of  the  ma'tching  chamber 
had,  as  a  i)recautionary  measure,  usu- 
ally a  matt  black  surface,  although  he 
thought  that  such  was  rarely  necessary 
other  than  in  extreme  cases. 

In  his  own  tests  he  had  tried  lining 
the  A\alls  with  wliite  paper,  but  as  he 
liad  not  been  able  to  obtain,  by  so 
doing,  any  different  results,  and  as 
access  to  the  files  was  of  importance, 
he  had  di.spensed  with  it. 

He  did  not  agree  with  Mr.  Clai-k  either 
as  to  the  difficulty  of  defining  a  stan- 
daril  diffused  daylight,  or  its  lack  of 
value  when  defined.  Dayliglit,  \\-hilst 
varying  considerably  in  intensity,  did 
not,  as  Dr.  Mees  had  pointed  out,  and 
as  many  artists  had  known  for  a  long 
time,  alter  materially  in  colour. 

The  burners  used  in  the  obtaining  of 
the  photographs  taken  by  inverted 
incandescent  gas  light  were  of  tlie 
regenerative  or  intensified  type,  of  a 
make  whicli,  lie  understood,'  was  ap- 
proved by  the  leading  gas  companies. 

He  much  regretted  the  time  had 
prevented  Mr.  Dow's  exhibiting  the 
apparatus  used  for  tljc  reproducing  of 
colours  by  mixture,  which,  he  thouglit, 
would  have  been  of  considerable  interest 
to  those  present. 

He  was  glad  to  have  the  results  of 
the  tests  made  by  Mr.  Dow  with  the 
mercury   vapour    lamp,    Mithout,    and 


\\ith,  the  Rhodamire  reflector.  There 
was  no  doubt  tliat  the  latter  improved 
mattcis  %ery  considerably  by  supplying 
a  ceitain  proportion  of  red  rays,  but  he 
felt  some  doubt  as  to  its  permanency. 

As  regards  Mr.  Dow's  query  as  to  ithc 
character  of  the  results  obtained  by  a 
comjiarison  of  tlu'  ficrcentage  of  light 
reflected  by  a  gi\en  fabric  under  dif- 
ferent illuminants  when  applied  to  dis- 
continuous sjiectra,  he  should  be  in- 
clined to  question  the  accm'acy  of  the 
results  obtained,  although  as  he  had 
not  had  much  experience  with  the 
mercury  vapour  light,  he  «as  not 
prepared  to  say  that  such  results  would 
of  necessity  be  incorrect.  As  regards 
the  method  generally,  he  thought  that 
it  was  capable  of  giving  exceedingly 
accurate  results  if  care  \i'as  taken  to 
keep  the  direction  of  the  light  rays 
falling  upon  the  surface  to  be  examined 
constant,  and  to  keep  the  photometer 
always  at  right  angles  to  such  .surface. 
He  quite  agi?ed  with  Mr.  Dow  as 
to  tire  advantage  of  comparing  the  dif- 
ferent illuminants  by  matching  them, 
colour  by  colour,  throughout  the  spee- 
trum  by  a  complete  spectrophotometer 
test.  Such  a  method  was  the  only 
way  in  which  a  really  reliable  filter- 
screen  could  be  evolved  ;  but  Mr.  Dow 
had  apjjarently  overlooked  the  fact 
tliat  a  test  of  this  nature  would  fail 
to  afford  any  information  as  to  the 
effect  of  any  particular  light  upon  any 
iwrticular  coloured  object. 

It  was  unfortunate  tliat  Mr.  Darch 
was  irot  able  to  raise  his  point  anent 
the  yellow  and  orange  ribbons  during 
tlic  meeting,  as  he  would  then  have 
Ijeen  able  to  have  satisfiwl  himself  by 
an  examination  of  the  appliance  ex- 
hibited by  Mr.  Mackirmey.  The  point 
was  involved  b>'  reason  of  tlie  fact  that 
neither  the  yellow  nor  the  or-ange  used 
were  by  any  means  true  colours  : 
tliat  both  were  very  sensitive  to  any 
alteration  in  the  percentage  of  red  rays  ; 
and  that  the  yellow  lights,  so  called, 
were  also  in  reality  anything  but  pure 
yellow.  The  results  were  carefully 
recorded,  as  observed,  without  reference 
to  the  authorities  he  had  quoted,  and 
if,  as  he  stated,  they  agr-eed  therewith, 
it  hardly  seemed  likely  that  all  would 
have  fallen  into  error. 
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DISCUSSION 

OF 

Some   Aspects   of  Railway  Station   and  Goods  Yard 
Illumination. 

By   Haydn   T.   Harrison,  M.I.E.E. 

(Paper  read  at  a  meeting;  nf  the  Illuiuinatiiig  Engineering  Society  beM  in  ttic  Hnusc  of  the  Royal  Society 
of  Arts  (John  Street,  Adelphi,  London),  on  Tuesday,  December  I'.'th,  Udl.) 

(Continued  from  p.  ^2). 


Mr.  Roger  Smith,  in  starting  the 
discussion,  wislied  to  remind  the  meet- 
ing that  the  lousiness  of  a  raihvay  com- 
pany was  to  sell  \\'hat  the  Americans 
called  '■  transportation."  In  all  rail- 
May  lighting  this  had  an  effect  upon  the 
clioice  of  illuminant,  which  might  de- 
pend more  upon  general  jjolicy  than  on 
the  actual  question  of  which  ^\•as  the 
host  illuminant  to  employ  in  any  indi- 
vidual case.  Supposing,  for  instance, 
that  for  a  particular  railway  station 
tlie  j)rice  of  gas  was  5s.  6d.  jjer  1,000 
cubic  feet  while  electricity  cost  ^d. 
per  K.W.H.  It  would  appear  as  if 
electricity  should  be  the  illuminant,  but 
it  did  not  follow.  The  carriage  of  the 
whole  of  the  coal  used  by  the  gas  com- 
pany of  a  town  may  depend  upon 
using  gas  for  its  raih\'ay  station.  The 
value  of  this  freight  would  far  out- 
\\eigh  the  small  saving  to  be  gained  by 
the  use  of  electric  light.  Again,  it 
may  be  right  in  a  small  generating 
station  belonging  to  a  railway  com- 
pany deliberately  to  increase  the  cost 
of  coal  from,  say,  3(/.  to  -id.  per  unit ,  in 
order  to  use  coal  «hich  passed  entirely 
over  the  railway  company's  system, 
rather  than  pay  freight  to  another 
company  for  chea2iei-  coal.  Should 
electricity  be  dearer  than  gas  it  might, 
for  other  reasons,  still  be  used  for  light- 
ing. One  such  case  \\ould  be  where 
a  large  goods  shed  and  yard  ^\as  pro- 
vided with  electrical  machineiy,  the 
supply  for  which  reduced  the  cost  per 
unit  (whether  the  electricity  was  made 
by  the  raih\ay  or  bought),  ^^•hile  the 
necessary  existence  of  electric  dis- 
tributing cables  for  power  made  it 
particularly  cheaj)  to  instal  electric 
light. 

Again,  the  use  of  electricity  for  both 
lighting  and    power    might    be    right, 


because  by  so  doing  the  cost  for  )iower 
Mas  decreased,  although  for  lighting 
alone  gas  might  be  the  cheaper.  These 
instances  were  mentioned  to  show  that 
for  railway  lighting  the  choice  of  illumi- 
nant had  always  to  be  considered  in 
relation  to  general  policy,  and  this  whh- 
drew  rail^aj'  engineers  somewhat  from 
the  keen  comjDetition  between  illumi- 
nants,  but  made  their  comparison  on 
the  basis  of  measurement  still  most 
important.  Ho«'  difticult  it  was  to 
compare  the  cost  of  t«o  illuminants 
on  the  basis  of  minimum  and  maximum 
illumination  only  those  who  had 
endeavoured  to  do  so  realh'  knew,  but  it 
was  the  only  commercial  basis  on  which 
a  comparison  could  be  made.  He  was  a 
little  embarrassed  by  what  the  author 
had  said  as  to  the  speaker's  standard 
of  minimum  illumination  for  railway 
station  platforms,  because  the  author, 
though  quoting  him  absolutely  word 
for  ^vord,  had  quoted  the  text  without 
the  context.  The  minimum  of  0-25 
foot  -  candles  recommended  for  railway 
platform  lighting,  mentioned  in  a  jiaper 
on  Electric  Train  Lighting,  was  only 
intended  to  apply  to  large  termini 
where  trains  woukl  be  standing  for  a 
considerable  time,  and  \\here  it  seemed 
to  the  speaker  important  that  there 
should  be  a  definite  relation  between 
the  maximum  illumination  on  the  plat- 
form and  the  illumination  inside  elec- 
trically lit  coaches.  He  quite  believed 
that  for  the  platforms  of  terminal 
stations  the  illumination  on  a  horizontal 
l)lane  three  or  four  feet  from  the  ground 
need  not  exceed  two  foot-candles  as  a 
maximum,  and  should  not  be  less  than 
0-25  foot-candles  as  a  minimum,  giving 
a  diversitj^  factor  of  8,  but  he  never 
intended  to  suggest  that  such  a  high 
standard  of  illumination  should  apply 
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to  all  the  stations  of  a  large  main  line 
railway.  He  was  very  glad,  liowever,  that 
this  que.stion  of  the  proper  niininnim  illu- 
mination for  platform  lighting  had  been 
taken  up,  and  suggesteil  tentatively 
that  for  intermediate  important 
stations  and  large  junctions  a  minimum 
of  015  foot-candles  was  adequate,  but 
that  at  small  wayside  stations  only 
"  Beacon  "  lighting,  as  Mr.  Trotter  had 
called  it,  was  required.  AVhen  a  train 
was  at  the  platform  the  carriage  light- 
ing gave  quite  a  reasonable  illumination, 
and  spots  of  light  were  at  other  times 
quite  sufficient,  as  had  been  pointed  out 
by  Mr.  Henry  Fowler  in  his  excellent 
paper  referred  to  by  the  author.  He 
did  not  pretend  that  this  was  a  high 
ideal,  but  it  must  be  remembered  that, 
owing  to  the  demands  of  the  public, 
railwa}-  expenses  were  constantly 
going  up  without  any  increase  in  rates 
or  fares,  and  some  of  the  figures  given 
in  Ml-.  Harrison's  paper  really  could  not 
be  afforded  on  the  platforms  of  non- 
terminal stations  with  trains  everj' 
horn"  or  so. 

Among  the  important  points  brought 
forward  by  Mr.  Harrison,  one  of  the 
most  interesting  was  the  emjiloyment 
of  small  units  of  fight.  The  use  of  .small 
units  and  the  jjossible  resulting  eco- 
nomy were  important ;  and  especially 
so  in  gas  lighting,  where  the  provision 
of  a  compressor  for  high  jiressiu-e  gas 
and  the  necessary  attendance  might 
not  be  economical  for  a  comparatively 
small  number  of  lights.  It  must  not, 
however,  be  forgotten  that  with  small 
units  i^laced  low  down  the  elimination 
of  glare  became  difficult  on  account  of 
the  lamps  being  nearer  to  the  line  of 
sight,  while  the  spacing  of  the  lamps 
must  conform  to  the  bajs  of  the  roof, 
otherwi.se  the  daylight  aiipearanee  w  as 
bad. 

In  Ml-.  Harrison's  table  No.  3  some 
of  the  minima  mentioned  filled  him 
with  alarm.  A  minimum  of  two  foot- 
candles,  except  where  required  for  light- 
ing advertisements,  appeared  to  him 
a  finite  unnecessary  extra\"agancc  in 
railway  platform  lighting,  and  for  this 
reason  he  thought  that  the  last  column 
in  Table  3  (watts  per  foot  -  candle  per 
1,000  feci)  Mas  not  the  right  standai-d 
of   comparison,  unless   all   the  lighting 


compared  had  one  definite  minimum 
iUumination.  Column  2  (watts  ])er 
1,000  feet  of  platform)  represented 
what  the  railway  company  had  to  pay 
for,  and  provided  the  minimum  illumin- 
ation reached  a  definite  standard,  this 
column  really  represented  the  com- 
mercial value  of  the  lighting.  There 
was  one  point  which  Mr.  Harrison  had 
not  touched  ujjon,  and  that  was  the  illu- 
mination of  the  roof  of  a  station. 
There  were  a  good  many  raihvay 
stations  in  this  country  with  no  illu- 
mination above  the  level  of  the  lamps 
themselves.  To  his  mind,  to  look  up 
into  a  black  space  above  the  lamps  was 
most  depressmg,  and  he  was  sm-e  that 
it  was  worth  while  to  spare  a  small 
percentage  of  light  to  go  straight  up 
from  the  lamps  to  illuminate  the  roof. 
The  cheerfuhiess  of  a  brightly  lit  ceil- 
ing in  a  room  was  well  knowii,  and  quite 
a  moderate  amount  of  light  in  a  station 
roof  produced  a  sense  of  warmth  which 
was  very  grateful  and  had  a  certam  moral 
effect.  A  good  deal  of  excellent  jilat- 
forni  lighting  in  stations  where  roofs 
were  high  was  at  present  marred  by  the 
blackness  above  the  source  of  light. 

The  author  had  made  more  than  one 
khidly  reference  to  himself,  for  which 
he  was  very  grateful.  At  the  same  time, 
he  was  disposed  to  doubt  if  his  collabo- 
ration with  Ml-.  Harrison,  which  had 
been  at  first  suggested,  would  have 
added  greatly  to  the  interest  of  the 
paper,  though  he  would  gladly  have 
shared  the  credit  for  it  with  the  author. 

Mk.  Fkank  B.uley  (Engineer  to 
the  City  of  London  Electric  Lighting 
Co.),  said  he  represented  the  Telegraph 
Construction  Maintenance  Co.,  for  the 
original  liglithig  of  the  G.W.R.,  from 
Westbourne  Park  to  Paddington  about 
1885  when  the  chairjnan  of  the  con- 
tracthig  company  was  also  chairman 
of  the  railway  companj'.  Being 
anxious  to  satisfy  both  parties,  he 
certainly  did  j)ut  in  plenty  of  light, 
and  in  sjiite  of  the  most  glorious 
illumhiation  there  were  never  an>' 
complaints  that  there  was  too  much 
light.  After  that  installation  was  put 
in,  the  hand  lamps  which  had  hitherto 
been  cairied  liy  evoi-y  man  of  import- 
ance on   the   station  were   done  away 
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«ith.  He  thought  it  was  a  pit.y  to 
pill  theh- faith  to  one  definite  minimum 
or  maximum  standard  of  ilhimination 
considering  there  was  such  a  very 
large  scope.  At  the  same  time,  he 
thouglit  they  should  never  get  below 
0-25  foot-candles,  which  was  impera- 
tive in  all  cases.  He  advocated  the 
use  of  lamps  high  up  under  the  roofs  of 
stations  not  only  because  it  attracted 
traffic,  but  also  because  it  compelled 
the  railway  company  to  keep  their 
roofs  cleaner.  This  method  of  liglit- 
ing,  of  cour.se,  could  be  supplemented 
by  lamps  at  a  lower  level,  so  that 
ticket  inspectors  and  porters  could  go 
about  their  work  in  comfort.  There 
were  very  good  reasons  why  tlie  whole 
.subject  should  receive  careful  atten- 
tion on  the  part  of  railway  companies 
and  theu-  engineers,  and  he  hoped  the 
latter  would  take  it  up  as  part  of 
their  normal  work,  and  not  regard  it 
as  a  subject  below  their  attention. 
They  should  rather  regard  it  as  their 
special  province  to  improve  the  illu- 
mination. Certainly  there  was  very 
much  room  for  improvement,  not  only 
in  the  country  but  even  in  London. 

Mr.  Burgess  (Midland  Railway  Co.) 
said  there  seemed  to  be  many  ideas  as 
to  where  the  illumination  should  be 
measured.  One  person  measured  at 
a  height  of  4  feet  above  the  platform, 
another  at  3  feet,  and  another  at  40 
inches,  whilst  another  took  measure- 
ments along  the  edge  of  the  platform. 
It  would  be  a  considerable  help  to  arrive 
at  a  comparison  more  c^uickly  if  a  stan- 
dard lieight  were  adopted,  although 
it  did  not  alter  the  facts  in  the  case. 

The  standard  of  illumination  given 
by  Mr.  Roger  Smith,  he  thought,  was 
one  which  might  be  adopted  at  the 
larger  stations.  On  the  previous  even- 
ing he  had  taken  readings  at  a  station 
which  had  been  recently  fitted  with 
high  pressure  gas  and  inverted  mantles. 
The  lamps  are  16  ft.  6  inches  high,  and 
73  feet  apart.  The  maximum  illumi- 
nation was  2- 75  foot  candles,  and  the 
minimum  04,  and  these  approached 
very  nearly  what  Mr.  Smith  suggested. 
There  seemed  to  be  almost  a  contradic- 
tion in  the  paper,  because  the  author 
advocated  the  use  of  low  candle-power 


lamps  at  a  moderate  height,  and  then 
mentioned  high  candle-power  lamps 
placed  about  .50  feet  high  in  the  Goods 
Yards.  On  the  different  railways,  of 
course,  the  method  of  working  varies, 
but  on  the  railway  with  which  he  is 
connected  it  is  considered  more  advan- 
tageous to  have  comparatively  speak- 
ing, low  candle-power  lights  at  about 
12  to  15  feet  above  the  ground. 

He  had  in  mind  an  example  of  a 
shunting  yard  with  a  siding  which 
opened  out  into  about  fourteen  lines, 
where  it  was  necessary  to  provide  a 
good  light  in  order  that  the  shunters 
could  see  that  the  waggons  were  clear 
of  the  siding,  and  also  that  the  par- 
ticular row  into  which  the  waggon  was 
to  enter  \\as  clear.  It  was  found  to 
be  a  great  advantage  to  fix  a  row  of 
lamps  of  150  c.-p.  and  with  convex 
reflectors  across  the  point  midway 
lietween  the  siding  and  the  lines  on  to 
which  the  siding  opened.  This  served 
the  doulile  purpose  very  well. 

Mr.  Herbert  Jones  dealt  with  the 
subject  from  the  point  of  view  of  the 
electrical  engineer,  and  drew  attention 
to  the  great  improvement  possible  at 
railway  stations,  both  in  illumination 
and  consumption  of  electricity.  He 
considered  the  author's  quotation  from 
Mr.  Roger  Smith's  paper  on  "  Train 
Lighting  '  somewhat  misleading  owing 
to  the  omission  of  a  poition  of  the 
IDaragrajjli  ;  the  point  was  that  the 
maximum  illumination  on  the  platform 
should  never  exceed  the  minimum 
illumination  on  the  train,  otherwise 
the  compartments  would  ajipear  poorly 
lit,  and  it  was  partly  for  this  reason 
that  2-5  foot  -  candles  was  decided  upon 
for  first-class,  and  2  foot -candles  for 
tliird-class  compartments.  In  the 
speaker's  opinion  they  should  take 
1-5  foot-candles  as  the  mmimum 
on  the  train,  and  should  aim  at  0-33 
foot -candles  as  a  minimum,  and  1-33 
foot-candles  as  a  maximum,  on  the  plat- 
forms of  important  station-s. 

He  preferred  the  term  illumination 
ratio  to  diversily  factor,  which  was 
already  in  use  for  another  purpose,  and 
recognized  the  difficulty  in  obtaining 
the  4  to  1  illumination  ratio  necessary 
to  arrive  at  the  above  values. 
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From  the  point  of  view  of  illumina 
lion  he  divided  railway  stations  into 
tliree  classes  : — 

Firstly,  terminal  stations  usually 
completely  roofed  over  Avitli  high  roofs  ; 
here  flame  arc  lamps  with  dioptric  globes 
placed  30  to  35  feet  high  and  about  150 
feet  apart  would  usually  give  the  best 
results. 

Secondly,  imijortant  junctions 
usually  have  a  low  roof  over  the  plat- 
forms only,  where  tungsten  lamjis  with 
"  Holophane  "  or  other  suitable  reflec- 
tors could  usually  be  arranged  to  give 
a  2  to  1  illumination  ratio  on  the  plat- 
forms. With  platforms  of  the  average 
width  an  illumination  between  the 
limits  of  0-33  and  0-66  foot  candle  could 
be  obtained  with  a  consumption  of 
3  to  3.|  watts  i^er  foot  length  of  platform. 

Thirdly,  less  important  and  wayside 
stations.  Here  he  agreed  with  a  pre- 
vious speaker  that  only  '"  spot  '"  light- 
ing was  required,  but  would  add  that  a 
low  value  illumination  was  desmible 
for  the  covered  portions  of  the  platforms. 

In  all  cases  local  illumination  should 
be  provided  at  the  barriers  for  the 
inspection  of  tickets.  It  was  easier  to 
obtain  a  low  illumination  ratio  with 
tungsten  lamps  and  suitable  reflectors 
than  \\-ith  flame  arcs,  but  the  latter 
were,  in  his  opinion,  more  economical 
for  stations  with  high  roofs,  and  being 
placed  high  uf>  illuminated  the  roof  to  a 
certain  extent  and  so  avoided  the 
gloomy  appearance  a  station  presents 
when  the  roof  is  left  in  darkness. 

Apart  from  the  inconsistency  of 
measuring  illumination  in  foot-candles 
and  taking  the  metre  for  the  standard 
height  of  working  plane  he  considered 
the  true  working  plane  in  this  case  was 
lower,  and  preferred  to  consider  the 
platform  level  as  the  working  plane. 

Referring  to  Table  3  in  the  paper  he 
noticed  that  the  Avatts  per  foot-candle 
per  1000  feet  given  in  the  last  column 
were  based  on  the  minimum  illumina- 
tion and  not  on  the  average,  this  im- 
plied that  the  author  con.sidered  that 
any  illumination  obtained  in  excess  of 
the  minimum  was  waste  ;  iie  could  not 
ngi'ee  and  preferred  to  work  out  results 
in  watts  per  average  foot-candle  and 
to  .state  the  illumination  ratio. 

In  Table  2  the  flwures  given  for  total 


candle-power  per  1,000  feet  were  based 
on  the  candle-power  of  the  lamps  at  the 
angles  stated  in  the  fourth  column,  and 
as  this  entirely  depended  upon  the  em- 
ploj'ment  of  suitable  reflectors  he  con- 
sidered the  result  most  misleading. 

As  an  example  of  the  results  obtain- 
able by  the  employment  of  suitable 
reflectors  the  p|ieaker  mentioned  that 
the  bookmg  hall  at  Waterloo  Station 
(L.  &  S.W.R.)  is  lighted  with  8  200-watt 
Osram  lamps  in  '"  Holophane  "'  reflectors 
spaced  at  practically  a  uniform  distance 
apart  and  21  feet  high ;  the  hall  had  a 
floor  space  of  3,200  square  feet,  and  a 
consumption  of  only  05  watt  per  square 
foot  gave  a  practically  luiiforni  illu- 
mination of  1-5  foot-candles,  equivalent 
to  3  foot-candles  per  watt  per  square 
foot.  In  shed  lighting  he  had  ex- 
])erimented  with  enclosed  flame  arc 
lamps  and  obtamed  an  average  illu- 
mination of  about  08  foot-candles 
with  a  consunifjtion  of  only  0-1  watt 
per  square  foot,  but  owuig  to  the  low- 
ness  of  the  shed  roof  the  illumination 
ratio  was  1  to  20,  and  there  was  con- 
siderable flicker  and  change  in  the 
colour  of  the  light.  The  maxinuun 
candle  power  of  the  lamps  A\as  given  at 
an  angle  of  only  15  degrees  below  the 
horizontal  and  consequently  there  was 
a  certain  amount  of  glare. 

Mr.  A.  P.  Trotter  spoke  on  the  ques- 
tion of  distribution  of  light.  With 
regard  to  tube  station  platforms,  these 
were  obviously  excellently  lighted,  but 
a  certain  amount  of  the  light  was 
wasted  on  the  track,  which  was  un- 
necessary. For  this  class  of  lighting 
Ml'.  Harrison's  suggestion  of  small 
lamps  ])laced  fairly  low  down,  and 
plenty  of  them,  would  be  the  most 
economical.  On  the  other  hand,  if 
they  departed  from  this  it  seemed  better 
to  put  the  lamps  quite  high  up  and  try 
to  illuminate  the  whole  of  the  station 
with  one  set  of  lamps.  If  there  were 
two  trains  standing  side  by  side,  and 
the  lamps  were  at  all  low,  shadows 
\\ould  be  cast  over  the  platforms,  and 
in  these  circumstances  it  would  be 
better  to  have  separate  lamps  for  light- 
ing each  platform. 

Mr.  Harrison  had  stated  that  the 
lighting  of  goods  yards  was  a  similar 
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proposition  to  station  lighting.  Mi-. 
Harrison  and  himself  had  often  crossed 
.swords  over  the  question  of  illumination 
on  the  horizontal  plane  or  the  vertical 
plane.  He  (Mr.  Trotter),  had  always 
maintained  that  for  street  lighting  and 
general  purjjoses,  if  the  illumination 
received  on  the  horizontal  plane  was 
good  all  the  rest  of  the  illumination 
\\ould  be  better  ;  he  was  therefore  sur- 
prised to  hear  IMr.  Harrison  say  that 
for  goods  and  shunting  yards  illumina- 
tion on  the  the  vertical  plane  was  of 
importance  on  account  of  the  way-bills, 
labels,  &c.,  to  be  read.  Yet  the  rail- 
way people  always  seemed  to  put 
lam])s  in  their  goods  yards  very  high. 
At  Nine  Ellms  yard,  where  he  believed 
electric  arc  lamps  were  first  used  for 
such  work,  they  were  very  high  ;  at 
Tilbury  Docks  and  elsewhere  lamps 
were  also  quite  high.  This  .seemed 
common  practice,  and  yet  the  lighting 
required  was  mainly,  he  should  have 
thought,  for  the  sides  of  the  trucks. 

Where,  however,  they  wished  to  in- 
.spect  a  time  table,  for  instance,  illumin- 
ation on  the  horizontal  plane  was  no 
good  at  all,  and  it  was  evident  that  in 
railway  stations,  besides  general  light- 
ing, special  lighting  was  required  for 
such  purposes  as  time  tables  and  book- 
ing   offices. 

Me.  E.  p.  Grove  (Central  London 
Railway)  said  that  as  far  as  his  company 
was  concerned  clianges  were  made  not 
on  account  of  the  unsatisfactory  nature 
of  the  lighting,  but  rather  with  the  idea 
of  economising  in  cost. 

Experiments  commenced  at  the 
Marble  Arch  Station  ^^■ith  opal  sliades, 
using  1,000  watt  Tungsten  lamps  in 
place  of  the  arc  lamps.  Immediately 
complaints  came  in  from  the  Traffic 
Department  inquiring  A\hetlier  it  was 
intended  to  put  the  station  into  dark- 
ness. In  consequence  200  watt  lamps 
were  substituted  for  the  100  watt 
lamps,  but  under  these  conditions 
there  was  very  little  saving  unless  an 
exceptionally  long  life  was  obtained 
from  the  lamps,  They  next  changed 
over  to  Holophane  bo^^•l  lighting  and 
small  Holophane  tuhp  shades,  using 
first  10  and  then  15  lamps  per  i^latform. 
Different   candle-powers    and    different 


types  of  Holophane  reflectors  were 
used  but  there  was  still  not  enough 
illumination.  The  final  result  of  these 
experiments  was  the  adoption  of  15- 
100  watt  lamps  which  gave  the  satis- 
factory result  referred  to  by  Mr.  Dow 
at  the  British  Museum  Station.  That 
was  about  as  good  illumination  as  could 
be  wished  for,  but  even  that  was  not 
considered  "  bright "  enough  by  the 
Traffic  Department,  ^^•ho  considered  it 
did  not  come  up  to  the  arc  lighting. 
Personally,  he  thought  arc  lighting 
had  a  little  more  cheerful  aspect,  but 
Holophane  reflectors,  he  considered, 
were  going  to  make  a  good  deal  of  im- 
provement in  lighting  because  they 
allowed  of  light  being  reflected  in 
certain  directions  where  most  desired. 

It  might  be  taken  that  the  Central 
London  Co.,  had  adopted  the  Holo- 
phane system  with  Tungsten  lamps 
as  their  standard  for  platform  lighting, 
and  were  dealing  with  all  their  stations 
in  this  way.  With  regard  to  the  lighting 
at  British  Museum  Station,  it  might 
also  be  mentioned  that  the  original  arc 
lighting  consumed  3,000  watts,  and  the 
present  Tungsten  lighting  consumed 
about  1,300  watts,  so  that  there  was 
some  saving,  in  addition  to  the  very 
satisfactory  nature  of  the  light.  The 
life  of  the  lamps  was  usually  about 
1,500  hours.  Previous  speakers  re- 
ferring to  tube  railways  had,  he 
thought,  overlooked  the  fact  that 
advertisements  were  a  very  import- 
ant item  from  a  revenue  point  of 
view,  and  they  must  be  well  lit.  This 
accounted  for  a  good  deal  of  the  light 
being  low  down  near  the  train.  He 
looked  at  the  ilumination  from  the 
point  of  view  that  it  was  necessary 
that  a  man  standing  on  the  platform 
should  be  able  to  read  his  newspaper. 
From  this  standpoint  he  was  not  sure 
that  4  ft.  or  40  in.  from  the  platform 
was  quite  a  suitable  standard  at  which 
the  illumination  should  be  measured. 

With  regard  to  the  surface  stations, 
he  did  not  know  if  any  of  those  pre- 
sent at  the  meeting  had  noticed  what 
had  been  done  outside  Oxford  Circus 
station .  The  original  enclosed  arc  lamps 
had  there  been  replaced  by  enclosed 
flame  arc  lamps,  not  from  the  point  of 
^■ie^^•   of   illumination   in   the   ordinary 
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sense,  but  v^iih  a  view  to  making  the 
place  more  cheerful  and  more  attrac- 
tive to  the  public,  as  traffic  had  to  be 
prevented  from  going  else\\'here.  His 
company  had  only  that  afternoon 
decided  to  extend  the  system  of  flame 
arc  lighting  outside  their  stations.  In 
tlie  booking  halls  Tungsten  clusters 
were  being  added  in  some  cases  to  pro- 
vide for  the  illumination  of  certain 
points  when  the  arc  lamps  were  off. 

In  comiexion  with  the  advertising 
illumination  the  mercury  vapour  lamp 
came  in  very  useful,  as  the  long  tube 
lent  itself  well  for  glass  signs  where 
good  diffusion  over  large  surfaces  was 
desirable.  In  this  connexion  he  would 
like  to  call  attention  to  the  large  sign 
erected  over  the  Shepherd's  Bush 
station,  the  canopy  over  the 
entrance  to  Bond  Street  station,  &c. 
Practically  the  wliole  of  tlie  lighting 
was  done  at  .550  \olts  from  separate 
lighting  feeders  from  the  sub-station, 
which  necessitated  lamps  being  run  in 
series.  He  thought  tlie  tendency  would 
be  for  a  minimum  illumination  of  at 
least  0-25  foot  -  candle,  not  from  the 
point  of  view  of  accidents,  but  because 
people  were  demanding  more  light. 

[In  connexion  with  the  author's  re- 
marks at  the  close  of  the  discussion, 
Mr.  Grove  would  like  to  add  that  he  is 
at  a  loss  to  understand  the  author's 
inability  to  find  the  station  which  the 
company  had  illuminated  in  the 
manner  referred  to,  inasmuch  as 
Oxford  Circus,  Tottenliam  Court  Road, 
and  Bond  Street  stations  were  com- 
pleted before  the  end  of  September 
last,  and  British  Museum  "was  the  last 
station  lighting  to  be  jout  into  commis- 
sion, and  half  of  the  stations  ^\^ere  now 
changed  over  to  the  new  system. 

He  ^^ould  also  like  to  take  this  opj^or- 
tunity  of  stating  that  he  had  nothing 
but'  liigh  praise  for  the  Westminster 
arc  lamps,  which  were  in  as  good  con- 
dition as  ever,  the  change  merely 
being  made  on  the  score  of  economy.] 

Mr.  John  Severs  (Great  Northern 
&  City  Railway  Co.)  said  that  his  com- 
pany had  proceeded  more  or  less  on  the 
lines  mentioned  by  Mr.  Grove,  namely, 
by  taking  out  the  enclosed  arc  lamj)s 
and  putting  in  lower  candle-power  tung- 


sten lamps.  They  started  with  ordi- 
nary opal  shades  about  8  ft.  6  in.  from 
the  platform,  but  that  was  not  good 
enough  for  the  traffic.  Then  they  put 
in  hemispherical  '"  Holophane  "  shades 
and  took  away  the  shades  over  the 
top  of  the  lamps,  in  this  way  domg 
wliat  Ml'.  Harrison  suggested,  namely, 
making  full  use  of  the  reflection  from 
the  white  tiles.  As  was  shown  in  the 
photogra])h  described  by  Mr.  Dow  of  the 
Old  Street  Station,  tliere  was  a  very 
good  distribution  of  light  all  along  the 
platform.  In  the  passages  also  they 
had  taken  away  the  opal  shades  over 
the  tops  of  the  lamps,  and  in  this  way 
got  a  much  better  distribution  of 
light.  The  tumiels  on  the  Great 
Nortliern  and  City  were  23  feet  in  dia- 
meter, and  the  platform  was  about 
3  feet  below  the  centre  line,  and  with 
tungsten  lamps  about  28  feet  apart  m 
hemispherical  globes  about  3  or  4  feet 
from  the  white  tiles  of  the  roof,  there 
was  a  very  good  distribution  of  light, 
«hich  entirely  satisfied  the  traffic 
department. 

The  same  standard  of  lighting  cannot 
be  taken  for  low  level  tube  stations  as 
for  open  stations.  On  a  bright  summer's 
day  a  passenger  entermg  a  tube  station 
^\■hich  is  actually  very  well  lighted  will 
be  under  the  impression  that  the  light 
is  poor,  due  to  the  comparison  between 
brilliant  daylight  and  artificial  light. 
The  passenger  entering  the  same 
station  at  night  finds  the  same  lighting 
quite  brilliant ;  so  necessarily  tube 
passages  and  stau's  leading  to  the  plat- 
forms at  times  appear  to  be  over  ^^•eU- 
lighted. 

Mr.  J.  G.  Clark  (Gas  Light  and 
Coke  Co.)  referred  to  some  experiments 
carried  out  by  Mr,  Dow  and  himself  at 
Victoria  Station  L.B.  &  S.C.  Railway 
upon  Keith  inverted  high-pressure  gas 
lamps.  It  so  happened  that  t«o  or 
three  years  ago  he  made  some  obser- 
vations at  the  same  station,  \\hen  it 
^\■as  lighted  by  upright  burners  work- 
ing at  the  same  pressure  as  the  present 
inverted  burners.  It  was  interesting 
to  notice  that  in  both  cases  the  maxi- 
mum and  minimum  illumination  were 
practically  the  same,  but  there  was  a 
great  saving  in  gas  with  the  inverted 
system.     This  saving  was  of  the  order 
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of  40  or  50  per  cent ;  i.e.,  the  illumina- 
tion on  the  platform  was  identical  with 
40  or  50  per  cent  less  ga.s.  Ho  also 
referred  to  the  point  as  to  whether  the 
minimum  illumination  on  the  platform 
should  be  higher  or  lower  than  the 
illumination  in  the  carriage.  He 
miderstood  that  IVIr.  Smith's  limiting 
maximum  of  2  foot-candles  was  based 
on  this  consideration,  the  carnage,  pre- 
sumably, having  an  illumination  higher 
than  tliis.  Mr.  Clark  thought  it  might 
be  an  advantage  if  the  platform  was 
more  highly  illuminated  than  the 
carriage,  so  that  a  passenger  stepping 
from  a  carriage  ^^•ould  not  feel  the 
temporary  gloom  •which  would  result 
if  the  platform  were  less  illuminated. 

Platforms  are  often  full  of  obstacles 
of  various  kinds,  and  these  would  be 
more  easily  avoided  if  the  platform 
-v^ere  brighter  than  the  carriage. 

The  Chairman,  before  callmg  upon 
Mr.  Harrison  to  reply,  mentioned  one 
or  two  points.  He  quite  agreed  that 
small  units  were  as  a  rule  advantageous, 
provided  they  were  reasonably  close 
together.  The  minimum  of  0-25  foot- 
candle  was  one  that  all  suppliers  of 
light  would  like  to  see  adopted  for  all 
stations.  It  was  probably  consider- 
ably too  high  for  out-of-the-way  country 
stations,  and  it  was  certainly  consider- 
ably above  the  illumination  that  was 
found  at  country  stations,  some  of 
«hich  were  lighted  in  the  most  dismal 
fashion,  especially  after  the  light  given 
by  a  train  standing  in  the  station  was 
withdraw  n  by  its  departure. 

He  thought  Mr.  Harrison  had  done 
a  good  service  to  the  travelling  public 
in  calling  attention  to  this  subject,  and 
it  ^\as  also  a  matter  of  satisfaction  to 
know  that  railway  engineers  generally 
were  paying  very  much  more  attention 
to  illumination  as  a  science  than  they 
used  to.  Good  lighting  was  as  econo- 
mical in  railway  station  work  as  in 
many  other  cases.  It  enabled  the 
work  to  be  done  more  quickly,  and  there 
was  less  waste  if  there  was  a  good  light 
for  everybody  to  work  by.  It  was  also, 
as  Mr.  Grove  had  pointed  out,  a  good 
advertisement. 

Mr.  J.  R.  Fletcher  {cominunicated). 


In  thanking  Mi\  Haydn  Harrison  for 
the  exceedingly  interesting  paper  on 
■  kSome  Aspects  of  Railway  Station  and 
Goods  Yard  Illinnination,'  I  should 
like  to  inquu-e  at  what  efticiency  the 
tungsten  lamps  have  been  calculated 
when  making  comparisons  with  various 
types  of  arc  lamps  '] 

It  is  a  question  of  some  imftortance 
as  I  believe  the  comparisons  have  been 
made  assuming  an  efficiency  on  tung- 
sten lamjjs  of  about  135  watts  per 
British  candle  -  power,  and  as  regards 
the  higher  candle-power  tungsten  lamps 
certainly  from  200  Matt  size  and  up- 
wards, a  very  reasonable  life  probably 
averaging  over  1,500  hours  could  be 
attained  when  the  lamps  are  worked 
at  an  efficiency  of  1-1  to  2-2  watts  per 
British  candle-power,  whilst  I  thuili 
the  tendency  will  be  in  the  futirre  to 
adopt  even  higher  efficiencies  still, 
which  would  make  the  argument  in 
favoiu-  of  the  adof)tion  of  tungsten 
lamps  against  arc  lamps  still  more 
favourable  than  it  is  at  present. 

Railway  engineers  on  account  of  the 
extraordinarily  low  price  at  Mhich  they 
can  generate  current,  probably  in  many 
cases  down  to  -5  of  a  penny  per  B.  0.  T. 
unit,  are  inclined  to  run  tung- 
sten lamps  at  an  efficiency  lower  than 
the  normal  so  as  to  obtain  abnormal 
life  with  the  lamps,  and  as  Mi'.  Harrison's 
comjiarisons  do  not  take  into  considera- 
tion the  initial  cost  of  arc  and  timgsten 
lamps  the  fact  of  rating  the  tungsten 
lamj)s  at  lower  than  the  normal  effi- 
ciency acts  rather  unfavoiu'ably  to  the 
tungsten  lamji  when  current  consumj)- 
tion  in  watts  per  candle-power  is  con- 
sidered apart  from  cost  of  installing. 

Mr.  Harrison  touched  on  a  further 
interesting  point,  riz.  ihc  riduction  in 
illumination  ir/un  the  platfornis  are  not 
in  use,  and  it  was  suggested  that  one 
high  and  one  low  candle-power  lamp 
should  be  installed  per  point,  the  high 
candle-power  only  to  be  used  when 
the  trains  are  standuig  at  the  platforms, 
but  I  thuilt  the  more  economical  plan 
and  certainly  one  that  would  consider- 
ably reduce  the  cost  of  wii-ing,  would 
be  to  make  a  tlu-ee-terminal  lamp  with 
filaments  in  two  groups  in  parallel,  so 
that  the  low  candle-power  filament 
can   remain   j'ermanently   alight,    and 
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the    higli    candle-pouer    filament    be 
switched  in  as  the  train  approaches. 

I  do  not  tliink  tliere  is  any  great 
manufacturing  difficulty  in  the  way, 
and  intend  making  up  some  experi- 
mental lamps  on  which  tests  can  be 
carried  out. 

Mk.  C.  R.  Williams,  G.W.  Railway 
{commu7iicated) . — On  the  Great  Western 
I  am  confident  that  there  is  no  station 
or  depot  of  any  importance  lit  by  gas, 
which  has  the  same  low  standard  of 
illumination  that  existed  ten  or  twenty 
years  back,  incandescent  lighting  being 
installed  at  over  600  stations,  depots, 
and  receiving  offices.  The  change  from 
flat-flame  burners  has  cost  nothing,  the 
savings  having  wiped  out  the  expense, 
and  large  permanent  savings  effected  ; 
further  savings  are  now  being  attained 
by  the  gradual  change  from  upright 
to  inverted  lighting. 

Standardization  of  lighting  for  long 
narrow  platforms,  Avith  columns  of 
varied  sjiacing,  supf)orting  low  verandah 
roofs,  was  difficult.  Existing  suppHes 
and  fittings  had  to  be  used  to  the 
utmost,  including,  in  many  cases,  the 
old-fashioned  lamps  being  in  good 
state  of  repair.  It  was  necessary  also 
to  adopt  standard  patterns  of  mantles, 
gla.sses,  &c.,  for  economical  renewals. 

The  minimum  illumination  of  .«uch 
stations  on  the  Great  Western  varies 
from  0-14  foot-candles  to  003  foot- 
candles,  while  the  diversity  factor 
ranges  from  7  to  30.  The  upright 
burners  give  better  curves,  but  the 
inverted  .show  greater  economy  in  gas 
consumjition  and  mantle  renewals. 

Frequent  attempts  have  been  made 
to  ol)tain  better  curves,  but  spacing  of 
lanqjs,  irrespective  of  the  position  of 
columns,  proved  unsatisfactory  and 
unsightly  ;  moreover,  shadows  were 
irregular  and  most  marked. 

As  regards  height  of  lamps,  the  space 
is  confined,  and  we  found  by  trial  that 
the  cost  of  a  slight  raising  of  lamps 
would  be  disproportionate  to  the  in- 
finitesimal increase  in  the  minimum 
illumination  traceable  only  by  photo- 
meter, and  unrecognized  l)v  the  tra- 
velling public  or  the  operating  depart- 
ments of  the  railway. 

We  have  throughout  recognized  the 


assistance  of  the  train-lighting,  which 
probably  doubles  the  minimum  on 
the  platform  just  when  required,  i.e., 
when  a  train  is  standing  at  the  station 
and  work  is  being  done.  At  other 
times  even  the  ordinary  light  is  con- 
sidered wasteful,  and  all  lights  are 
lowered  by  distance  control  for  each 
platform. 

This  is  particularly  noticeable  at 
country  stations— of  which  \\e  have 
over  500 — where  oil  lamps,  often  spaced 
far  apart,  afford  the  "  illumination." 
In  these  circumstances  hand-lamps 
are  used,  and  the  train  lighting  does 
the  rest,  between  trains  the  stations  are 
in  comparative  darkness. 

With  regard  to  the  suggestion  origin- 
ally put  forward  by  Mr.  Roger  Smith 
that  terminal  stations  should  have  a 
minimvnn  not  exceeding  0-25  foot- 
candles,  with  a  diversity  factor  of  10. 
I  think  this  is  good  lighting  for  the 
purjjose,  and  the  range  of  10  is  a 
happy  medium  between  wasteful  light- 
ing and  a  '"  patchy  "  effect.  I  see  no 
necessity  in  illuminating  the  high  roofs. 
Two  good  instances  of  lighting  which 
approximate  this  ideal  are  Paddington, 
with  flame-arc  lighting,  and  Victoria, 
L.  B.  and  S.  C.  Railway,  where  I  have 
had  readings  taken  on  No.  9  platform. 
For  verandah -covered  stations  I  think 
005  foot-candles  sufficient. 

As  regards  units  of  light,  I  advocate 
the  smallest  obtainable,  with  due 
regard  to  maintenance  expenses,  clean- 
ing, renewing  mantles,  &c.  Even  in 
large  termini,  lamps  should  be  reason- 
ably small,  and  as  closely  spaced  as 
the  roof-girders  will  admit — say  about 
50  ft.  apart — and  at  the  requisite 
height  to  obtain  the  10  to  1  variation. 
The  authors'  suggestion  of  lighting  the 
columns  of  country  stations  might 
not  be  a  success,  owing  to  vibration. 
We  find  the  hanging  lamp,  with 
ball  point,  satisfactory  for  mantle 
renewals,  and  we  generally  avoid 
rigidity. 

Our  present  standard  methods  are 
to  ]3rovide  small  inverted  burners, 
singljr  or  in  clusters,  varying  from 
2  to  G  burners,  with  superheated 
chambers  ;  by  this  we  obtain  a 
'■  duty  "  varying  from  25  to  35  candles 
per  cubic  foot  of  gas,  glasses  are  now 
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dispensed  with,  and  the  life  of  mantlefs 
is  good. 

Tliis  also  apphes  to  the  lighting  of 
goods  sheds  and  yards — a  fair  example 
of  the  former  is  the  Smithfield  Goods 
Depot  of  the  Great  Western  (situate 
underneath  the  Central  Meat  Markets 
of  the  City  of  London,  and  connected 
by  rail  vrith  the  Metropolitan  Railway). 
The  roof  consists  of  girders  and  brick 
arches,  the  depot  being  divided  into 
three  parallel  areas  of  cartway,  deck, 
and  sidings,  of  whicli  the  minimum 
lighting  is  as  follows  : — 

Cartway  and  Deck    it-i]    foot-candlep. 

Turntables        07        ,, 

Capstans  il'l!        „ 

Points  at  outlet  from  sidinss    0'7       „        ,, 
This  illumination  is  provided  by  liigh" 
pressure    inverted     Inirners     in     plain 
lamps  suspended  from  the  girders,  all 
parts  being  easily  and  cheaply  renewable. 

For  yard  lighting  I  have  adhered, 
with  only  a  few  exceptions,  to  a  system 
of  lighting  the  "  danger  zone  "  near 
points  and  crossings,  i.e.,  the  clearance 
between  converging  lines,  by  means 
of  yard  lamps  \\dtli  burners  not  more 
than  16  ft.  above  ground,  and  not 
exceeding  200  candle-power. 

Tliis  method  is  less  likely  to  be  inter- 
fered with  by  shadows  than  large  units 
on  high  masts,  and  many  years"  ex- 
perience and  approval  of  the  shimters 
confirm  this. 

With  regard  to  the  most  interestmg 
results  given  by  Mr.  Dow,  I  venture 
to  say  that  there  is  no  comparison 
between  tlie  lighting  requirements  of 
tube  or  underground  stations  in  London 
or  other  large  cities,  and  that  of  country 
stations,  and  to  increase  our  j^i'esent 
illumination  would  mean  many  thou- 
sands of  pounds  in  extra  annual  cost. 
Our  present  lighting  meets  with  tlie 
approval  of  those  who  liave  to  work 
the  station.s — or  we  should  soon  hear 
something  about  it. 

Mr.  Justus  Eck  {communicated)  : 
Mr.  Haydn  Harrison's  paper  is  a  timely 
one,  the  improved  lighting  of  railway 
stations,  esjDecially  urban  and  suburban 
ones,  where  the  density  both  of  pas- 
senger and  goods  traffic  is  increasing 
by  leaps  and  bounds  needs  urgent 
consideration.  Most  of  the  termini  in 
London   and    the   great   cities    of    the 


Ignited  Kingdom  require  setting  in 
order  in  this  respect  and  it  is  to  be  hoped 
that  railway  engineers  responsible  for 
the  work  will  make  their  requirements 
more  definite  so  that  specialists  may 
produce,  should  it  not  exist,  the  class 
of  lamp  suited  to  their  needs. 

Tliere  is  no  C|uestion  that  a  railway 
station  sliould  appear  as  \\ell  lit  by 
night  as  by  day.  and  this  should  be 
secured  without  interference  with  the 
technical  working,  by  this  is  meant — the 
roofs,  walls,  jjlatforms,  permanent  way 
and  outsides  of  rolling  stock  should  be 
well  lighted,  shadows  should  be  fore- 
shortened, and  no  lights  should  inter- 
fere with  observation  of  signals  ^^•hether 
of  the  semaphores,  guards,  or  shunters. 
Lamps  placed  as  low  as  13  ft.  above 
platform  level  are  bound  to  interfere 
with  the  observation  of  signals,  will 
inevitably  produce  glare  effects  in  the 
eyes  of  passengers  and  must  render 
time  tables,  notices  on  coaches,  &c. 
difficult  to  read,  and  will  throw  the 
tracks  into  deeji  shadow. 

Tlie  figures  given  as  to  tlie  efficiency 
of  flame  arc  lamps  are  evidently  in 
error  unless  some  obsolete  type  with 
vertial  carbons  or  ^vithout  economiser, 
or  possibly  with  low  grade  or  enclosed 
carbons  has  been  taken,  while  it  is  well 
to  remember  that  refracting  globes  are 
more  common  with  ""  deposit  free  " 
flame  arc  lamps  than  the  "  suitable 
reflector  "  is  with  tungsten  lamps. 

Possibly  the  same  j)attern  of  lamj) 
has  led  to  the  further  erroneous  con- 
clusion that  the  co.st  of  maintenance 
of  flame  lamps  whether  based  on 
measured  platform  illumination,  or  on 
measured  emitted  candle  -  power  is 
greater  than  with  any  system  of  metal 
fdament  lamp  lighting. 

The  efficiency  of  gas  and  electric 
ligliting  have  increased  so  greatly  in 
the  last  few  years  that  the  cost  of  good 
lighting  for  stations,  approaches, 
goods  yards,  &c..  at  a  minimum  of  -5 
candle  feet  is  well  within  the  range  of 
practical  economy  for  by  such  illumina- 
tion, time  is  saved,  traffic  is  accele- 
rated, accomodation  is  improved, 
safety  is  secured,  aU  gains  to  set  off 
against  a  negligible  extra  cost. 

The  lighting  of  the  tube  stations  is 
undoubtedly  good  and  sufScient,  but  it 
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seems  possible  that  Ijctter  and  cheaper 
results  might  be  obtained  by  indirect 
lighting  securing  shorter  halts,  and 
more  permanent  lighting  of  the  adver- 
tisements with  less  colour  distortion. 

Me.  T.  E.  Ritcjue  (comrminicated)  : 
I  do  not  consider  that  any  system  of 
lighting  can  be  deemed  satisfactory,  at 
all  events,  for  large  terminal  and  im- 
portant main  line  stations  which  does 
not  ensure  the  satisfactory  illumination 
of  tlie  roof  and  upper  ])ortions  of  the 
structure.  Nor  do  I  tliink  that  any 
railway  company  will,  in  future,  be 
allo-\\ed  by  the  members  of  the  Bill 
Posters  and  Advertisers  Association 
to  ignore  the  question  of  the  satisfac- 
tory lighting  of  the  posters  and  adver- 
tising signs  displayed  upon  its  premises 
and  the  receipts  from  which  constitute 
so  important  a  factor  in  railway  finance. 

From  these  points  of  view,  I  con- 
sider the  minimum  of  -25  of  a  foot- 
candle  on  a  plane  4  ft.  above  the  ground 
referred  to  in  the  j'^per,  decidedly 
inadequate,  and  would  saggest  tliat  it 
should,  at  least,  be  doubled. 

Mr.  Harrison  appears  to  suggest, 
from  the  references  in  his  paper  to 
flame  arc  lamps,  that  the  use  therein 
of  dioptric  inner  globes,  which  he  desig- 
nates as  ■'  special  globes,"  constitutes 
something  of  a  difficulty.  This  is  not 
the  ca.se.  Dioptric  globes  are  not 
special,  but  standard,  do  not  add 
either  to  the  cost  of  the  lamp  or  of  its 
maintenance,  and  are  quite  as  usual  and 
ordinary  a  ]5art  of  tlie  Jamjjs  witli  which 
they  are  used,  as  are  the  reflector  fittings 
used  with  incandescent  lamps. 

I  should  like  to  ask  Mi'.  Harrison 
exactly  what  he  means  by  the  expres- 
sion '■  very  high  candle-power,"  as  used 
in  his  statement  that  whilst  '"with 
tungsten  lamps  and  suitable  reflectors 
it  is  po.s.sible  to  obtam  1-5  candles  per 
watt  at  the  angles  mentioned."  With 
"  flame  arc  lamjjs  unless  very  high 
candle-po\\er.  2-2-5  candles  per  «att 
at  an  angle  of  17  degi'ees  is  rarely  ex- 
ceeded." 

Flame  arc  lamjjs  are  available  from 
which  very  much  more  satisfactory 
results  are  obtainable.  The  "  Excel'o  " 
for  instance,  with  a  consumption  of  only 
264  watts  considerablj'  less  than  that  of 


a  300  c.-p.  metal  lamp,  gives,  when 
fitted  Mitli  an  opalescent  globe,  no  less 
than  G  candles  per  watt,  whilst  with  a 
clear  glass  outer  globe,  such  as  would,  I 
presume,  be  used  \\ith  the  incandescent 
lamps,  the  efficiency  would,  of  course, 
be  still  higher. 

I  must  also  take  exception  to  Mr. 
Harrison's  bald,  and  as  I  consider 
inaccurate  statement  that  the  running 
cost  including  renewals,  labour.  &c..  is 
less  in  the  case  of  the  tungsten  lamps, 
than  flame  arcs.  The  exact  contrary 
is,  as  far  as  my  o%\n  experience  and 
that  of  many  large  users  go,  the  case, 
and  as  this  aspect  of  the  question  is  of 
the  greatest  importance,  not  only  to 
railway  companies,  but  also  to  all  large 
users  of  light.  I  trust  that  Mr.  Harrison 
will  enlighten  us  as  to  the  figures  upon 
which  his  assumption  is  based.  What 
foi'  instance,  has  he  taken  as  the  aver- 
age consumption  of  the  tungsten 
lamps  in  watts  ]ier  M. Horizontal  C.-P.  '. 
What  is  the  economical  limit  to  which 
such  lamps  should  be  used  ?  and  what 
is  the  average  economical  life  {i.e.,  the 
hours  of  burning  during  which  the 
consumption  does  not  exceed  the  pre- 
determined limit,  sav  15  watts  per 
M.H.C.-P.)   obtamed  ? 

In  conclusion  I  would  remind  the 
members  of  the  Society,  that  we  have  at 
the  moment  at  the  Waterloo  Station  of 
the  L.  &  S.W.  Railway,  an  oppor- 
tunity as  unique  as  it  is  valuable,  of 
critically  comparing  under  actual  «  ork- 
ing  conditions,  station  lighting  by  both 
small  and  large  units  furnished  by 
both  gas  and  electricity. 

Mk.  John  Daech  (communicaled). — 
There  is,  perhaps,  no  place  that  affects 
a  larger  number  of  peojile  than  the 
railway  station,  and  few  places  \\here 
excitement  and  haste  are  so  often  con- 
verted into  worry  by  bad  lighting — 
lighting  that  is  not  only  insufficient,  but 
so  arranged  as  to  render  vision  difficult, 
and  thereby  to  court  danger. 

The  exact  degree  of  illumination,  on 
which  straws  are  being  split,  seems 
to  me  to  be  of  far  less  importance  than 
an  otherwise  rational  arrangement  of 
lights.  The  traveller  wants  to  see. 
and  ability  to  do  so  depends  more  upon 
absence    of    excessive     contrast  than 
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upon  any  particular  intensity  of  illu- 
mination. There  is.  perhaps,  more 
light  thrown  about  Piccadilly  Circus 
than  in  any  railway  station,  and  yet 
it  is  difficult  to  see  clearly  and  danger- 
ous to  move  in.  If  Piccadilly  Cii'cus 
were  illumined  by  moonlight  alone,* 
wc  should  be  able  to  see  everything 
more  easily  and  move  about  with 
greater  safety.  Absolute  intensity,  as 
Fechner  has  sho'mi,  is  not  appreciable, 
it  is  relative  intensity  that  governs 
the  case,  and  we  can  see  with  equal 
comfort  in  2.000  or  2  foot-candles,  so 
long  as  the  light  is  diffused.  Let  us, 
therefore,  trouble  ourselves  less  about 
determining  any  particular  standard 
and  go  for  rational  illumination. 

The  tube  stations  have  been  mc;i- 
tioned  as  being  more  satisfactory,  as 
the  excellent  photographs  and  pai- 
ticulars  provided  by  Mi'.  Dow  amply 
confirm.  Ability  to  see  easily  def)ends 
upon  a  large  measure  of  diffusion,  and 
the  absence  of  excessive  contrasts,  and 
this  is  just  where  the  railway  station 
fails.  There  is  always  a  background  of 
darkness  pierced  by  dazzling  points  of 
light,  usually  placed  directly  in  the 
line  of  vision  down  the  platform,  and 
which  successfully  prevent  one  seeing 
just  those  things  that,  in  the  hm-ry, 
should  be  seen  easily.  The  light  on 
faces  is  hard  and  patchy,  and  shadows 
dense.  The  overhead  gloom  in  some 
stations  is  often  so  intensely  black  that 
it  is  impossible  to  .see  the  roof. 

Most  of  our  stations  have  been  illu- 
minated on  street  lighting  principles, 
and  the  .suSering  traveller  has  had  to 
put  uf)  with  tenfold  or  greater  diversity 
factors.  What  should  we  think  of  tlie 
illumination  of  a  public  hall  varying 
from  2  to  02  foot-candles  ?  The 
British  Museum  tube  station,  with  its 
average  of  12  and  its  minimum  of  105, 
would  probablv  not  vary  more  than 
from  1-05  to  l'4.  The  fact  is  that  the 
railway  station  is  no  exception  to  those 
rules  \thich  govern  the  art  of  illumina- 
tion, and  distinction  of  vision  and 
comfort  \\'ill  only  be  obtained  by 
observing  the  following  : — 

1.  That  no  exposed  lights  be  per- 
mitted  in   the   field   of   vision,   and  if 

*  Lewinson  gives  moonlight  with  a  moonlit 
sky  as  aTeraging  "014  c.  ft. 


shades  be  used,  none  .should  pa.ss  more 
than  01  c.-p.  per  square   inch  of  Ught. 

2.  That  all  available  surfaces,  par- 
ticularly ceilings,  should  be  light  in  tint, 
and  emi)loj-ed  for  diffusion. 

3.  Special  lighting  for  clocks,  time- 
tables, &c. 

4.  The  question  of  large  or  small 
units,  as  Mr.  Harrison  says,  -will 
depend  on  the  character  of  the  station. 
In  lofty  roofed  stations  let  us  have  arc 
lamjis  or  high-pressure  gas,  well  up 
out  of  the  line  of  vision,  and  banish  the 
overhead  gloom  by  painting  the  roof 
a  light  colour,  and  doing  away  with 
over  reflectors.  In  smaller  and  low- 
roofed  stations,  small  units  should  be 
frequent,  without  over  reflectors,  and 
so  placed  as  to  illumine  every  available 
reflecting  surface.  This  will  make  it 
cheerful  and  attractive. 

5.  After  all  this,  the  question  of 
intensity  can  be  considered,  and  it  will 
afford  better  results  for  the  e.xpenditure. 
Personally,  I  think  0-2.5  a  miserable 
illumination,  one  ought  to  be  able  to 
read  one's  ticket ;  but  uniformity,  as 
at  some  tube  stations,  is  of  more 
importance-^better  a  uniform  0-25 
than  a  0'5  varying  to  5.  Every  clock 
and  important  notice  should  be  illu- 
minated, and  time  tables  should  have 
3  foot-candles. 

Mr.  Haydn  T.  Harrison,  who  cur- 
tailed his  reply  owing  to  lack  of  time, 
said  that  they  owed  Mr.  Dow  many 
thanks  for  the  experiments  he  had 
made.  He  (Mr.  Harrison)  had  carried 
out  a  great  number  of  tests  himself,  but 
not  in  the  detailed  manner  in  which 
Mr.  Dow  appeared  to  have  carried  out 
his.  The  j)liotometer  he  used  was 
one  that  he  carried  about  in  his  pocket, 
and  he  had  gone  from  station  to 
station  indiscriminately  all  over  the 
country ;  therefore,  where  Mr.  Dow 
tested  5  stations,  he  had  probably 
tested  50.  The  whole  object,  liowever, 
was  to  find  out  the  variations,  and  it 
was  most  interesting  that  in  the  case 
of  the  stations  which  each  of  them  had 
tested,  the  results  were  practically  the 
same,  so  that  it  showed  that  his  rough 
tests  were  not  very  far  out.  The 
Central  London  tube,  imfortunately, 
was  one  that  he  did  not  test.     He  par- 
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licularly  wantod  to  find  the  station 
Mith  the  Holopliane  reflectois  in  il. 
but  had  forgotten  whicli  station  it 
A\as,  and  did  not  propose  going  doMn 
the  whole  of  the  Hne  looking  for  it. 

The  problem  on  tube  railways  was 
more  or  less  a  confined  one.  There 
Avas  a  definite  heiglit  of  station  which 
controlled  tlie  height  of  the  lamps. 
Moreover,  they  had  very  cheap  power, 
so  that  from  these  two  factor.s  resulted 
a  very  high  degree  of  illumination. 
But  he  thought  this  high  degree  of 
illumination  in  the  tubes  would  make 
the  public  want  it  on  open  stations, 
and  the  time  would  come  when  the 
jjublic  would  cry  out  for  more  illu- 
mination than  they  had  at  jiresent  on 
main  Hne  railways. 

He  was  sorry  that  Mr.  Roger  Smith 
had  disclaimed  that  miniTuum  vahie 
of  025  foot-oandles.  The  paragraph 
which  he  gave  in  his  paper  in  inverted 
commas  was  one  he  had  copied  from 
Mr.  Smith's  ]mper.  He  had  simply 
argued  on  that,  and  as  a  matter  of  fact, 
the  figure  of  0-25  was  one  that  Aias 
actually  in  vogue  at  the  present  time. 
Mr.  Roger  Smith,  in  his  paper  had  said 
that  any  station  illuminated  below 
0'25  was  poorly  lit,  therefore  Mr. 
Harrison  laid  considerable  stress  on 
his  suggestion  that  all  stations  should 
have  the  opportunity  of  getting  0'25 
when  it  was  wanted.  There  was  no 
reason  why,  at  a  wayside  station, 
they  should  not  have  025  for  the  ten 
minutes  that  the  train  «  as  in,  and  tlien 
let  the  station  go  to  sleep  again. 

He  agreed  with  Mr.  Roger  Smith 
that  sometimes  it  might  be  better  to 
light  station  roofs,  because  if  they  lit 
the  platforms  only,  and  left  the  roofs 
in  darkness,  somebody  might  com- 
plain. Therefore,  he  was  to  a  certain 
extent  in  favour  of  having  a  few  big 
units  to  give  the  general  illumination 
of  the  station.  If  they  had  big  units 
only,  and  these  high  up,  they  would 
have  to  be  exceptionally  big,  otherwise 
there  would  be  \ov>'  average  illumina- 
tion; therefore,  if  this  form  of  lighting 
was  considered  necessary,  small  ruiits 
should  be  in.stalled  to  increase  the 
illumination  of  the  platforms  when  the 
trains  came  in.  In  the  case  of  gas, 
high  pressure  gas  could  be  adopted  for 


Ihe  roof  lighting,  and  smaller  gas  unit.s 
for  (he  actual  lighting. 

With  I'cgard  to  the  height  of  lamps 
in  goods  yards,  he  had  mentioned 
50  ft.,  but  there  «as  a  little  confusion 
there  because  thej'  would  notice  that 
he  had  been  dealing  with  the  lighting 
of  goods  sheds,  and  then,  without  a 
separate  heading,  he  «ent  on  to  the 
illumination  of  shunting  yards. 

Next,  as  to  the  height  at  which 
measurements  should  be  taken.  Some- 
times it  was  called  4  ft.,  and  some- 
times 40  in.  To  be  consistent  with 
foreign  practice  it  should  be  1  metre. 
Mr.  Tiotter  had  reminded  him  of  the 
discussion  A\hicli  occurred  some  time  ago 
— Mr.  Roger  Smith  was  in  it  too — on  the 
question  of  vertical  and  horizontal  illu- 
mination, and  he  had  then  written  a 
■whole  paragraph  in  his  paper  on  this 
subject,  but  crossed  it  out,  because, 
looking  at  Mr,  Fowler's  paper  read  in 
1896,  he  found  that  this  subject  was 
referred  to,  and  Mr.  Fowler's  view, 
he  thought,  was  the  right  one,  namely, 
that  if  the  horizontal  illumination  was 
sufficient  it  could  he  taken  that  the 
vertical  illumination  would  probably  be 
so  too,  and  so  he  thought  he  would  not 
raise  that  old  discussion  again.  He 
had  not  stated  that  high  candle-power 
lamps  50  ft.  high  were  good  for  lighting 
goods  yards.  It  A\as  in  connexion  with 
shunting  yards  that  this  had  been 
mentioned,  and  he  took  it  that  in  shmit- 
ing  yards  there  was  no  deciphering  of 
labels  or  anything  of  that  sort.  Thev 
only  required  .sufficient  illumination 
to  .see  the  direction  of  the  points,  and 
so  on.  By  goods  yards  he  naturally 
referred  to  a  place  where  labels  had  to 
be  deciphered,  and  similar  class  of 
work  carried  out. 

Mr.  Jones  had  referred  to  table  2,  in 
which  he  asked  why  he  gave  the  candle- 
power  at  the  particular  angle.  It  was 
because  it  happened  to  be  the  important 
angle  for  minimum  illumination,  namely, 
A\here  the  rays  from  the  two  lights 
converged,  and  those  were  the  points 
where  the  candle-power  of  the  lamps 
should  reach  the  maximum.  He  was 
sorry  to  hear  Mr.  Jones  mention  average 
ilhimination,  as  he  thought  that  bogey 
was  dead.  If  they  were  to  give  their 
average  illumination  they  would  always 
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have  tlie  same  old  trouble,  namely, 
5  ft.  candles  in  one  place  and  0001  in 
another,  whicli  meant  absolutely  noth- 
ing, and  the  (juestion  of  average  illu- 
mination would,  he  ■\\as  afraid,  have 
to  be  cut  out  of  these  calculations, 
otherwise  they  A\ould  never  get  to 
any  satisfactory  basis. 

Mr.  H.\erisox  (continued  and  rom- 
municatcd). — 

Mr.  Herbert  Jones".s  division  of 
different  classes  of  railway  stations, 
and  his  suggestions  re  illumination  of 
same,  is  interesting  from  an  electiical 
point  of  view,  but  can  hardly  l)e  con- 
.sidered  to  accord  with  more  modern 
method.s  of  illumination — for  example, 
his  terminal  stations  would  have  a 
lower  minimum  illumination  than  his 
important  junctions.  The  question  of 
illuminating  station  roofs  is  referred 
to  under  Mr.  Ritchie's  remarks  as 
regards  the  author's  results  being 
based  on  minimum  illumination.  I 
regret  that  Mr.  Herbert  Jones  did 
not  agree  that  anything  in  excess  of 
this  minimum  was  ^vaste,  but  would 
like  to  ask  if  he  had  anytliing  to  aim 
at  higher  than  an  "  illumination 
ratio  "  of  unity. 

I  much  apjireciate  Mr.  Tiotter's 
remarks,  and  am  glad  to  have  liis 
support  in  the  question  of  lighting  by 
small  units.  The  fact  that  .shadows 
are  cast  by  trains  standing  at  plat- 
forms when  large  units  of  lights  Avere 
used  is  one  of  considerable  importance, 
and  should  be  carefully  borne  in  mind, 
as  these  shadows  occur  at  a  very 
dangerous  jjoint,  namely,  the  edge  of 
tlie  platform. 

Mr.  Cirove's  remarks  were  of  special 
value,  being  based  on  the  results 
of  their  actual  experiments,  the  figures 
relating  to  the  saving  which  resulted 
from  the  replacement  of  arc  lamps  b\' 
tungsten  lamps  being  particularly  in- 
teresting. The  question  of  illuminat- 
ing advertisements  was  of  cour.se  im- 
portant, but  could  hardly  be  considered 
as  part  of  the  station  lighting,  as  it 
should  be  charged  against  advertising 
revenue. 

Mr.  John  Severs"  remarks  concerning 
tube  station  lighting  were  important 
as  suggesting  a  good  reason  why 
these  stations  could  hardly  be  put  into 


the  class  of  ordinary  railway  station 
lighting — namely,  the  fact  that  the 
passengers  entered  them  in  daytime, 
when  they  were  used  to  a  very  high 
standard  of  illumination.  I  was  very 
pleased  to  hear  the  results  communi- 
cated by  Mr.  Clark  of  the  lighting 
at  Victoria  Station,  as  they  exactly 
agreed  witli  my  ovn\  tests. 

I  am  very  glad  to  have  Mr.  Frank 
Bailey's  support  of  the  plea  for  all- 
round  better  illumination.  There  is 
no  doubt  it  \\\\]  come  automatically  in 
time,  but  only  by  bringing  comparisons 
to  tlie  notice  of  railway  engineers  : 
the  progressive  companies  have  already 
realized  the  importance  of  this  subject, 
and  it  is  becoming  recognized  that  a 
uniform  good  standard  of  illumination 
can  be  hastened,  and  I  hope  that  this 
paper  will  assist  to  bring  about  this 
result,  by  whicli  both  the  public 
and  the  railway  companies  would 
lienefit. 

In  reply  to  Mr.  J.  R.  Fletcher's 
remarks  (communicated)  I  was  pleased 
to  note  that  attention  had  been  called 
to  the  already  improved  results  to  be 
obtained  by  the  tungsten  lamps  ;  and 
also  that  Mr.  Fletcher  is  arranging 
experiments  T^'hich  would  facilitate 
the  proposal  put  forward,  namely, 
an  efficient  control  over  the  illumina- 
tion results  for  varying  conditions  of 
traffic. 

Mr.  C.  R.  Williams's  communication 
is  of  sjieeial  interest.  It  forms  a  valu- 
able addition  to  our  present  knowledge, 
and  should  help  considerably  in  forming 
some  definite  lines  along  which  to 
work. 

Mr.  Justus  Eck's  mention  of  lamps 
placed  1.'?  ft.  high  as  bound  to  interfere 
with  observation  of  signals  is  an  inter- 
esting point.  The  opinion  of  raihvay 
engineers  should  be  taken  on  this 
matter,  as  it  will  be  noted  that  12  ft. 
to  13  ft.  is  a  very  usual  height  for 
lamps  iu  railway  stations. 

Mr.  T.  E.  Ritcliie  in  his  communicated 
remarks  states  that  he  does  not  deem 
satisfactorj'  any  system  which  does 
not  ensure  the  .satisfactory  illumination 
of  the  roof  and  upjjer  portion  of  the 
structure.  Unfortunately,  I  have  had 
no  opportunity  of  making  measurements 
of    the    illumination    of    the    roofs    of 
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any  railway  station,  neither  liad  it 
occurred  to  mo  tliat  tlieir  illumination 
would  interest  anybody,  except,  per- 
haps, for  aesthetic  reasons.  Neither 
was  it  intended  that  this  paper  should 
deal  with  the  illumination  of  bills, 
posters,  &c.,  which  .should  be  charged 
against  a  different  department  to  that 
of  the  railway  station  jjroper. 

Mr.  Ritchie's  suggestion  concernmg 
the  inadequacy  of  0:25  foot-candles 
has  been  dealt  with  in  the  discussion 
generally.  I  am  glad  to  hear  that 
dioptric  globes  have  become  standard, 
as  up  to  a  few  months  back  I  have  had 
considerable  difficulty  in  arranging  for 
them  to  be  fitted  to  many  makes  of 
arc  lamps,  despite  the  fact  that  I  .so 
often  specify  their  use. 

By  very  high  candle-po'O'er  is  in- 
tended lamijs  exceeding  2.000  c.-p.  in 
the  directions  mentioned.  I  observe 
that  Mr.  Ritchie  classifies  as  inaccurate 
mv  statement  re  the  relative  ruiming 


cost  of  arc  and  tungsten  lamps.  These 
statements  are.  however,  based  on 
actual  practice,  and  can  be  verified 
at  any  time.  M.H.C.-P.  does  not  enter 
into  the  calculation  as  the  whole  of 
the  figures  in  the  paper  were  based  on 
mmimum  horizontal  illumination  de- 
rived i^er  unit  length  of  platform. 

Mr.  John  Darch  (communicated)  ob- 
viously ■wishes  to  treat  a  railway  station 
to  the  same  degree  of  illumination  and 
\^ith  the  same  jjleasing  effects  as  a 
concert  hall  or  theatre  ;  unfortunatelj', 
this  is  quite  out  of  the  realms  of 
jjossibility,  and  Mr.  Darch  will  note 
that  even  the  low  degree  of  minimum 
illumination  proposed  is  by  many 
considered  too  much. 

As  regards  illuminating  the  roof 
sufficient  has  been  said,  but  as  a  back- 
ground of  darkness  is  not  considered 
objectionable  in  the  ofjen  air,  the  author 
fails  to  see  that  it  can  cause  much 
trouble  in  a  high-roofed  railway  station. 


Official  Notice  of  Next  iVieeting. 

The  next  Meeting  of  the  Illuminatiug  Engineering  Society  will  take  place  at 
8  o'clock  at  the  House  of  the  Eoyal  Society  of  Arts  (John  Street,  Adelphi, 
London,  W.)  on  Tuesday,  February  20th,  1912,  when  a  discussion  on 
Shoplighting  will  lie  opened  by  short  papers  by  Mr.  N.  W.  Prangnell 
(Metropolitan  Electric  Supply  Co.)  and  Mr.  A.  E.  Broadberry  (Tottenham  Gas 
Company). 


Annual  Dinner. 

The  Annual  Dinner  of  the  Illuniinatiug  Engineering  Society  will  take  place 
on  Thursday,  February  15th,  1912,  at  the  Trocadero  Restaurant,  Piccadilly,  "W. 
(7.15  for  lAr>). 

The  price  of  Tickets  will  lie  10s.  Q>J.  (exclusive  of  wine),  and  it  is  earnestly 
hoped  that  members  will  make  a  special  effort  to  be  present. 

It  will  also  facilitate  the  arrangements  of  the  Connnittee  if  members  will  kindly 
apply  for  tickets  as  early  as  possible  to  the  Hon.  Secretary  (Mr.  L.  Gaster, 
32,  Victoria  Street,  London,  S.W.) 
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[At  the  requeat  of  many  of  our  readers  we  are  extending  the  space  devoted  to  Trade  Notes,  and  are  r pen  to 
receive  for  publication  particulars  of  new  developments  in  lamps,  fixtures,  and  all  kinds  of  apparatus  connected 
with  illumination 

The  eontent.fi  of  these  pages,  in  which  is  included  information  supplied  by  the  makers,  will,  it  is  hopc.l, 
serve  as  a  guide  to  recent  commercial  developments,  and  we  welcome  the  receipt  of  all  bnnn  fulo  infoimatiuu 
relating  thereto.] 


The  Benjamin  Daylight  Unit, 
with  Wratten  Screen. 

An  interesting  novelty  now  being  put 
upon  the  market  by  Benjamin  Electric, 

Ltd.  (117.  Victoria  Street,  S.W.),  is  tlie 
new  lamp  for  matching  colours,  &c., 
which  was  recently  described  by  Dr. 
Kcnnetli  Mees  at  a  meeting  of  the  Illu- 
niinatini;  Kngiiicrrins  Society.  The  unit 
(fur  wliieli  Hcnjaniin  Klectric  are  sole 
agents)  consists  in  an  ordinary  tungsten 
lamp  covered  with  a  mat  steel  reflector 
which  concentrates  tlie  light  downwards. 
and  having  below  the  lamp  a  special 
Wratten  filter,  which  converts  the  colour 
of  the  light  from  the  tungsten  lamp  into 
a  very  close  resemblance  to  daylight. 
The  general  appearance  of  the  arrange- 
ment is  shown  in  the  fieiu'e. 


We  are  informed  that  exliaustive  tests 
on  this  lamp  are  now  being  carried  out 
by  experts  in  colour  and  dyeing  work, 
and  that  it  is  expected  to  prove  of  very 
great  service  in  all  trades  in  which  the 
correct  matching  of  delicate  shades  of 
colour  is  essential. 

We  are  asked  to  mention  that  the  word 
"Luxogen"  has  been  registered  as  the 
telegraphic  address  of  the  Benjamin 
Electric  Co.'s  offices  and  showrooms  at 
117,  Victoria  Street. 


The  Story  of  the  Welsbach  Light. 

I'ndt-r  tlie  above  title  the  Welsbach 
Light  Company,  Ltd.  (Welsbach  House, 
:i44-3">4.  Gray's  Inn  Road.  London,  W.C. ), 
have  issued  a  well  got-up  booklet,  in  which 
alternate  pages  are  occupied  with  interest- 
ing notes  on  the  history  and  methods  of 
manufacture  of  incandescent  mantles,  the 
remaining  jiages  being  devoted  to  par- 
ticulars ancl  prices  of  the  various  mantles 
and  fittings  brought  out  by  the  Company. 
We  note  with  interest  the  reference  to 
the  pioneer  work  of  Baron  Auer  von 
Welsbach.  and  following  this  is  a  concise 
account  of  the  making  of  a  mantle,  with 
illustrations  of  the  various  stages.  The 
brilliancy  and  durability  of  the  Welsbach 
mantles  may  be  largely  attributed  to  the 
excellence  of  the  manufacturing  processes. 

We  have  also  received  from  the  Wels- 
bach Company  a  leaflet  giving  particulars 
of  their  latest  high  candle-power  lamp  for 
working  on  low  i^ressure.  the  efficiency 
of  which  is  said  to  be  as  much  as  40  c.-p. 
per  cubic  foot  of  gas. 


A  Novel  Illuminated  Sign. 

Messrs.  Engineering  &  Arc  Lamps,  Ltd. 

(of  St.  Albans,  Herts,  and  Chingford. 
Essex)  draw  our  attention  to  an  adver- 
tising sign  device  which  attracted  a  con- 
siderable amount  of  notice  at  the  recent 
Electrical  Exhibition  at  01ym[)ia.  Its 
chief  feature  is  an  arrangement  for  tapping 
the  glass  of  the  sign  diu'ing  the  period  in 
which  it  is  left  in  darkness  by  the  flashing 
device.  In  this  way  the  attention  of  any 
one  passing  is  almost  certain  to  be 
attracted,  and  the  flashing  sign  does  the 
rest. 

The  same  firm  (formerly  known  as  the 
Gilbert  Arc  Lamp  Co. )  have  also  sent  us 
a  pamphlet  dealing  with  the  various  types 
of  "  Beacon  "  arc  lamp  manufactiu'ed  by 
them. 
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Incandescent  Electric  Lamps. 

Wc  have  reccix'ed  from  the  Armorduct 
Manufacturing  Co.,  Ltd.  (Farringdon 
Avenue,  London.  E.C.),  a  copy  of  their 
latest  and  very  complete  list  of  "  Gral  " 
Metal  Filament  Lamps  and  fixtures  for 
same.  Among  the  accessories  supplied 
by  this  firm  may  be  mentioned  the 
•'Gral"  auto-transformer,  some  specially 
designed  globes  for  clusters  of  high 
candle-power  lamps  suitable  for  interior  or 
exterior  lighting,  and,  at  the  conclusion 
of  the  list  we  notice  some  examples  of 
Holophane  shades  and  Holophane-Ben- 
jamin  steel  reflectors. 

The  General  Electric  Co.,  Ltd.  (67. 
Queen  Victoria  Street,  London,  E.G.) 
draw  our  attention  to  the  fact  that 
they  are  now  supplying  Osram  Lamps 
with  drawn-wire  Filaments,  which 
retain  all  the  good  features  of  their 
earlier  lamps  whilst  possessing  a  largely 
increased  mechanical  strength. 


"  Wotan  "   Lamps. 

LT^nder  tlie  above  name  Messrs.  Siemens 
Bros.'  Dynamo  Works,  Ltd.  (Tyssen 
Street,  Dalston.  London,  N.E.),  have 
introduced  a  complete  line  of  drawn-wire 
metallic  filament  lamps  ranging  up  to 
250  volts  and  to  600  c.-p.  "  Wotan  " 
is  the  new  name  for  the  one-watt  lamp 
which  was  formerly  made  in  certain 
candle-powers  and  voltages  only.  We 
have  received  a  price-list  of  these  lamps 
in  a  very  handy  form,  and  giving  par- 
ticulars of  the  types  in  common  use. 
Messrs.  Siemens  IBros.  are  carrying  out 
an  elaborate  scheme  of  advertizing  in 
connection  with  Wotan  lamps,  and  they 
have  sent  us  a  copy  of  a  full-page 
advertisement  which  appeared  in  the 
'  Daily  Express '  for  January  19th.  This, 
we  understand,  is  jiart  of  their  scheme 
for  bringing  the  new  line  of  lamps  before 
the  notice  of  the  consiuner  direct. 

Messrs.  Siemens  also  inform  us  that 
they  have  reduced  the  price  of  high 
voltage  "Tantalum  "  lamps  from  3s. 
to   2s.   6c/. 


consumers  in  their  district  need  have  no 
fears  on  account  of  the  announcements 
of  higher  prices  and  the  prospect  of  a 
temporary  stoppage  in  coal  supplies. 


B.TH.  Booklets. 

We  have  received  a  copy  of  a  new 
booklet  just  issued  by  the  British  Thom- 
son-Houston Co.,  Ltd.  (83,  Cannon  Street, 
London,  E.G.).  This  booklet  contains 
a  concise  description  of  lighting  by  Maz- 
daliers — the  name  given  to  a  coinplete 
lighting  set.  consisting  of  a  Mazda  lamp, 
with  a  properly  designed  reflector  and 
gallery  to  hold  the  reflector  in  correct 
position. 

The  many  useful  applications  of  these 
fittings  in  office,  shop,  and  home  are 
interestingly  shown  by  a  number  of 
illustrations  with  pertinent  text  com- 
ments. 

Another  booklet  which  we  have  re- 
ceived popularly  describes  the  new  Gem 
lamp  of  the  British  Thomson-Houston 
Company.  This  lamp,  as  we  have 
already  noted  in  our  columns,  has  all  the 
characteristics  of  low  first  cost,  dura- 
bility, and  simplicity  of  the  ordinary 
carbon  lamp,  but  secures  a  saving  of 
25  per  cent  in  ciu'rent  for  the  same 
illumination  and  lamp  life — the  16  c.-p. 
Gem  lamp  consumes  45  watts  with  a 
life  of  1,500  hours.  The  new  booklet 
smnmarizes  in  a  very  concise  manner  the 
merits  and  advantages  of  the  Gem  lamp. 
It  is  interesting  to  note  that  this  lamp 
has  effected  in  one  step  a  gain  in  efficiency 
equivalent  to  the  previous  twenty-five 
years'  improvement  in  the  ordinary 
carbon  lamp.  The  British  Thomson- 
Houston  Co.  may  be  congratulated  on 
the  attractive  design  of  their  advertizing 
booklets  and  lamp  publications. 

Finally,  we  would  mention  a  booklet 
entitled  '  British  Press  Opinions  of 
Mazda  Drawn  Wire  Filament  Lamps,' 
in  which  the  various  comments  and 
opinions  of  the  Press  have  been  abstracted 
and  published,  thus  giving  a  concise  and 
readable  account  of  the  great  improve- 
ment in  electric  lamps  resulting  from  the 
introduction  of  the  drawn-wire  filament. 


Beduction  in  the  Price  of  Gas. 

The  Gas  Light  &  Coke  Co.  (Horseferry 
Road,  Westminster,  S.W. )  have  announced 
a  further  reduction  of  Id.  in  the  price  of 
gas  supj5lied  by  them.  This  reduction — ■ 
following  on  a  similar  lowering  of  price 
each  .January  for  four  successive  years — 
brings  the  charge  down  to  2s.  6d.  per 
1,000  cubic  feet.  We  imderstand  that 
theyHioldjlarge  stocks  of  coal,  and  the 


Colour-Matching  Arc  Lamps. 

Messrs.  G.  Braulik  (8,  Lambeth  Hill, 
Queen  Victoria  Street,  E.G.)  have  sent  lis 
particulars  of  several  tyjies  of  arc  lamps 
fitted  with  special  globes  and  designed 
for  use  in  dye-work-s,  colour-printing 
establishments,  and  other  factories  where 
colom'  discrimination  by  artificial  light  is 
of  importance. 
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ILLDMINATION  AND  PHOTOMETRY. 

The  space  allotted  to  the  Keview  pf  tlie 
Technical  Press  is  necessarily  restricted 
this  month,  but  not  very  many  novel 
articles  have  appeared. 

J.  Dakch,  in  a  recent  paper  before  the 
Society  of  Arcliitects,  simiinarizes  some 
general  information  on  ilkiminating  engin- 
eering, and  makes  some  interesting  sug- 
gestions regarding  the  use  of  shades  and 
the  avoidance  of  cmnbersome  chandeliers, 
&c.  He  also  points  out  the  great  oppor- 
tiuiity  before  the  architect  in  illuminating 
engineering  if  he  would  study  the  subject- 

Among  American  items  we  note  the 
modification  in  the  title  of  the  American 
Illuminatinfj  Engineer,  which  now  appears 
as  Qood  Lighting.  As  usual  there  are  a 
number  of  sliort  and  readable  illustrated 
articles  on  various  installations  and  types 
of  fixtures.  The  editorial  is  of  excep- 
tional interest,  quotations  being  made 
showing  the  need  for  great  improvement 
in  tlie  lighting  of  the  cloak  and  suit 
industry. 

The  Electrical  World  (Dec.  23)  shows 
some  interesting  view.s  of  the  Pabst 
Tlieatre  (Milwaukee),  which  is  lighted  by 
indirect  imits  of  a  distinctly  decorative 
kind.  The  Electrical  Reriew  (Dec.  23)  of 
Xew  York  deals  with  the  '  Value  of 
Photography  in  Illuminating  Engineering," 
and  J.  R.  C'ravath  (Elec.  World,  Jan.  13) 
contriljutes  some  experiences  on  the 
diffusion  of  light  in  interiors. 


ELECTRIC  &  GAS  LIGHTING. 

In  electric  lighting  we  need  only 
notice  several  articles  of  a  general  cha- 
racter, notably  the  smnmaries  in  the 
American  journals  of  progress  during  the 
past  year. 

In  gas  lighting  we  may  remark  the 
closing  phases  of  the  discitssion  with  the 
Engineering  Correspondent  of  The  Daily 
Telegraph  in  The  Journal  of  Gas  Lighting. 
which  has  served  to  illustrate  the  debatable 
area  over  wliich  controversies  on  gas  and 
electric  lighting  commonly  range.  The 
retrospect  for  the  past  year  in  this 
joiu-nal  is  also  interesting. 

Several  articles  in  the  German  and 
American  press  deal  with  the  artificial 
silk  mantle,  that  by  Gulbrandsen 
(Prog.  Age,  Jan.  15  ;  A7n.  Gas  Light  Jour.) 
forming  a  useful  siuimiary  of  progress  ii:i 
this  respect.  Another  interesting  article 
in  The  Progressive  Age  is  that  by  R.  M. 
Thomson  (.Jan.  1),  who  points  out  the 
value  of  the  so-called  "  deck-lighting  " 
for  shops,  in  which  the  gas  lamps  are 
ranged  abo\'e  a  diffusing  glass  roof,  so  as 
to  illimiinate  the  goods,  but  to  be  com- 
pletely screened  and  separated  from  tlie 
contents  of  the  window.  C.  E.  Ujinach's 
contribution  on  '  The  Modern  Gas  Fixture' 
{Atn.  Gas  Light  Jour..  Jan.  15)  also  leads 
to  a  readable  discussion,  in  which  E.  L. 
Elliott  takes  part.  Much  is  said  on  the 
recent  development  of  gas  fixtures,  both 
practically  and  eesthetically,  but  the  chief 
point  seems  to  be  the  general  approval 
which  indirect  gas  lighting  with  powerful 
lamps  is  now  receiving. 
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T/ie  Enfjhieeriiuj  Diary. — The  January  issue  contains,  in  addition  to  a  fairly 
complete  list  of  meetings  of  technical  and  scientific  societies,  a  niunber  of  ])a,i;es  dcxoted 
to  concise  information  on  various  matters  of  interest  to  engineers.  W'v  notice  in 
particular  the  first  section  of  a  very  full  table  of  illumination  intensities  required  for 
various  places,  given  in  foot-candles.     This  is  to  be  continued  in  the  next  issue. 

Im  Jahrhunctert  des  Oases. — This  volume,  published  by  the  Zentrale  fiir  Gasver- 
Mcrtimg  in  Berlin,  deals  with  the  progress  of  the  gas  industry  in  Germany  during 
the  last  himdred  years.  A  series  of  articles  in  popular  style  illustrate  the  varied 
applications  of  gas  in  the  home,  the  factory,  the  laimdiy,  &c..  and  its  use  in  street 
lighting  is  also  dealt  with. 

Among  other  publications,  we  have  also  to  acknowledge  the  receipt  of  the  follow- 
ing :  The  Journal  of  t/ic  Royal  Society  of  Arts.  Tlic  Physical  Review.  The  Proceedimjs 
of  the  American  Institute  of  Electrial  Engineers.  The  Proceedings  of  the  American  Academy 
of  Arts  and  Sciences,  Zcitsclirift  fiir  irisscnschaftliclic  Photographic  Photophysik  und 
Photochemie,  The  Proceedings  of  Ihe  Tokyo  MaUicmatico-Physical  Society. 
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REVIEWS    OF    BOOKS. 


THE      MODERN      BIOSCOPE 
OPERATOR. 

Messt's.  Ganes,  Ltd.,  8.5,  Shajteshurij 
Avenue,  London,  W.,  May,  1911. 

The  first  of  this  work  appeared  in  Feb.. 
1910,  and  it  is  explained  that  tlie  rajjid 
strides  in  the  Bioscoj^e  industry  liave 
rendered  a  second  edition  necessary. 

Tlie  historical  account  of  tlie  develop- 
ment of  the  moving  picture  in  the  first  few 
))ages  is  interesting,  and  the  subsec^uent 
chapters  deal  with  the  more  teclinical 
aspects  in  a  practical  manner. 

Cliapter  II.  is  devoted  to  the  film,  and 
some  simple  precautions  are  detailed 
wliich  must  be  attended  to  in  its  storage 
and  handling.  The  next  few  chapters 
deal  mainly  with  the  manipulation  of 
lune  liglit  and  the  arc  lamp.  There  fol- 
lows an  account  of  the  electrical  installa- 


tion. The  value  of  the  rotary  converted 
on  A.C.  systems  (a  matter  not  always 
sufficiently  appreciated)  is  emphasized, 
and  particulars  are  given  of  the  uses  of 
|ictnil-(h'i\cn  electric  generating  sets. 
'V\\>'  iri]i;iiii(ler  of  the  book  is  devoted  to 
till'  ciic  ^lud  working  of  apparatus  and 
the  optical  system  of  the  bioscope,  and 
tlie  book  concludes  witli  a  smnmary  of  the 
legislation  bearing  on  the  subject. 

The  work  is  written  in  a  simple  and 
jiractical  manner.  It  will  doubtless  con- 
tinue to  prove  of  value  to  the  expert  in 
this  work,  and  also  contains  matter  of 
interest  to  others  who  only  touch  the 
fringe  of  the  subject. 

Another  small  pocket  publication  from 
the  same  firm.  The  Bioscope  Electrician's 
Handbook,  by  .1.  W.  Barber,  A.M.I.E.E., 
deals  in  a  succinct  manner  with  the  elec- 
trical part  of  the  subject. 
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EDITORIAL. 


Shoplighting. 

The  meeting  of  the  Illuminating  Engi- 
neering Society  on  February  20th, 
dealing  with  shoplighting,  may  be 
considered  a  complete  success.  The 
occasion  was  remarkable  for  the  fact 
of  there  being  on  the  same  night  papers 
read  by  representatives  of  gas  and 
electric  lighting  on  the  same  subject. 
At  one  time  people  would  have  scouted 
the  possibility  of  conducting  such  a 
discussion  on  amicable  lines.  Yet,  as 
a  matter  of  fact,  nothing  could  have 
been  happier  than  the  non-controver- 
sial methods  adopted  in  the  two  papers, 
and  the  example  of  the  authors  in  this 
respect  was  followed  throughout  the 
discussion.  We  hoj)e  that  the  prece- 
dent set  on  this  occasion  will  be 
observed  in  all  our  futui-e  meetings. 

The  discussion  was  of  a  very  spirited 
and  interesting  character,  and  if  it 
revealed  some  marked  differences  of 
opinion,  this  only  s^hows  how  needful 
discussion  of  the  subject  must  be.     In 


the  time  available  it  was  not  possible 
for  every  one  to  speak  who  desired  to 
do  so.  We  should  therefore  like  to 
point  out  that  in  this  issue  we  are 
only  reproducing  the  papers,  and  that 
it  is  proposed  to  deal  with  the  dis- 
cussion in  the  April  number.  Members 
will  therefore  have  ample  time  to  read 
over  the  papers  and  to  send  in  writing 
any  contributions  they  desire  to  make 
to  the  discussion. 

We  may  point  out  that  the 
lighting  of  the  interior  of  the  shop 
and  the  windows  present  quite  dis- 
tinct problems.  In  both  cases,  no 
doubt,  personal  taste  plays  a  part, 
just  as  it  does  in  many  other 
branches  of  lighting.  We  are  inclined 
to  think,  however,  that  the  ditficulty 
of  forming  definite  rules  is  less  in 
the  case  of  the  inside  of  the  shop 
than  in  the  case  of  a  show-window. 

There  are  certain  fundamental  rules 
regarding  the  avoidance  of  glare  from 
exposed  brilliant  sources,  the  concentra- 
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tion  of  light  in  the  desired  directions, 
and  the  correct  placing  of  lamps,  which 
must  almost  invariably  be  observed. 
Most  people,  for  example,  would  agree 
as  to  the  need  for  a  good  illumination 
on  the  counter  and  on  any  shelves 
there  may  be  lining  the  shop.  Judging 
by  common  experience,  one  would  be 
inclined  to  suppose  that  the  provision 
of,  say,  4  to  8  foot-candles  would  usually 
enable  the  purchaser  to  see  all  that 
was  needed  of  all  but  the  darkest  or 
most  minute  material.  If  necessary 
some  latitude  would  naturally  be  pro- 
vided for  such  trades  as  clothing  or 
drapery,  where  great  extremes  in  the 
reflecting  power  of  materials  are  fre- 
quently met  with. 

It  is  true  that,  as  Mr.  Prangnell 
points  out,  merchants  will  often  be 
found  to  utilize  different  amounts  of 
light.  Yet  the  figures  he  quotes  do 
not  differ  more  than  those  which  could 
be  quoted  for  some  schools  and  libraries. 
On  closer  examination  it  would  pro- 
bably be  found  that,  say,  2  foot -candles, 
even  though  the  merchant  raised  no 
complaint,  was  hardly  enough ;  and 
that  10  foot-candles  was,  except  in 
very  exceptional  circumstances,  more 
than  he  really  needed.  It  may  be 
noted,  too,  that  the  fact  of  the  mer- 
chant being  satisfied  does  not  neces- 
sarily imply,  in  all  cases,  that  his  light 
is  just  right.  His  conception  of  com- 
fort in  illum.ination  may  be  a  poor  one, 
and  in  this  case  he  requires  to  be 
educated  to  demand  more.  Or,  on  the 
other  hand,  he  may  receive  an  excessive 
amount  of  light  without  knowing  that 
if  the  illumination  were  considerably 
less  he  might  still  get  excellent  results, 
and  at  the  same  time  save  the  super- 
fluous expenditure. 

However,  all  that  one  would  wish 
to  establish  at  present  would  be  a 
desirable  ininimum.  Provided  the 
lamps  were  properly  arranged,  this 
value  might,  and  doubtless  often  would, 
be  exceeded  without  detriment,  as  some 
of  Mr.  Broadberry's  data  in  particular 
clearly  suggest. 

One    must   also    bear  in   mind    the 


question  of  artistic  effects,  which  play 
an  important  part  in  the  lighting  of 
the  intei'iors  of  many  shops  in  the 
west  end  of  London.  In  such  cases  it 
is  clearly  necessary  to  allow  a  certain 
additional  expenditure  of  energy,  in 
view  of  there  being  a  certain  loss  of 
light  entailed  by  these  displays. 

Show-Window  Lighting. 

It  is  when  one  comes  to  the  con- 
sideration of  show-window  lighting 
that  one  recognizes  the  difficulty  of 
framing  a  standard.  If,  indeed,  the 
light  were  demanded  solely  to  enable 
the  public  to  view  the  goods  the  prob- 
lem might  be  easier.  But  the  illu- 
mination also  serves  the  purpose  of 
advertisement  and  spectacular  effect ; 
it  has  passed  the  limits  of  necessity 
and  become  a  luxury.  Xaturally  one 
finds,  therefore,  that  the  amount  of 
light  devoted  to  a  window  will  vary 
according  to  the  class  of  goods,  the 
nature  of  the  street  {e.g.,  on  the  wealth 
of  the  merchants  using  it),  the  strength 
of  the  public  lighting  in  that  locality 
and  other  circumstances. 

Provided  the  light  is  used  in  a 
reasonable  way,  however,  there  seems 
little  reason  to  set  a  limit  on  the  inten- 
sity of  illumination  afforded.  It  is 
when  the  light  is  exhibited  to  the  eye 
in  the  form  of  concentrated  bright 
spots  at  close  quarters  that  the  illumi- 
nating engineer  raises  an  objection. 
His  criticism  is  based  on  the  perfectly 
reasonable  contention  that  such  lights 
so  placed  defeat  their  own  object ;  they 
may  possibly  attract  the  customer,  but 
they  also  render  it  difficult  for  him  to 
see  the  contents  of  the  window  when 
he  has  arrived. 

Several  of  the  sjieakers  in  the  dis- 
cussion expressed  the  conviction  that 
the  merchant  of  to-day  considers  ex- 
pense of  little  object  if  he  can  make 
his  window  su2:)remely  attractive.  A 
well-dressed  and  well-lighted  window 
is  one  of  the  best  advertisements,  and, 
by  the  increased  sale  it  promotes,  con- 
tributes to  the  rents  of  the  premises. 
A  badly  lit  window,  on  the  other  hand. 
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may  be  a  positive  loss  to  the  merchant, 
for  it  means  that  he  is  not  getting 
the  full  value  for  the  expensive  site 
obtained. 

The  rapid  incursion  of  lamps  of  high 
candle-power  has  led  people  to  rely  on 
brilliancy  pure  and  simple  as  a  means 
of  attracting  attention.  For  our  part, 
we  are  disposed  to  think  that  this  is  a 
passing  phase.  In  the  near  future, 
one  may  confidently  predict,  mere 
brightness  will  prove  of  little  value  as 
an  attraction.  The  merchant  will  rely 
much  more  on  special  artistic  applica- 
tions of  light,  the  use  of  novel  illumi- 
nated signs  and  window  displays,  and 
the  cunning  use  of  colour  harmonies 
in  order  to  attract  notice.  We  already 
see  a  growing  tendency  to  make  use 
of  concealed  lighting,  i.e.,  to  make  the 
illuminated  goods  the  prominent  ob- 
jects and  not  the  lamps  themselves. 
Shoplighting,  in  short,  is  coming  much 
closer  to  the  methods  of  the  theatre, 
where  it  is  regarded  as  self-evident 
that  any  bright  illuminants  in  the 
auditorium  only  tend  to  diminish  the 
effectiveness  of  the  stage. 

One  more  analogy  with  stage  light- 
ing may  be  seen  to  e.Kist.  In  the 
theatre  the  scenery,  the  dresses  of  the 
actors,  and  the  light-effects  are  con- 
sidered conjointly.  Want  of  co-opera- 
tion between  the  requirements  of  the 
stage  manager  and  those  of  the  lighting 
expert  would  lead  to  hopeless  chaos. 
In  the  same  way  it  is  probable  that 
window-dressing  and  window-lighting 
will  in  future  be  considered  together, 
and  there  is  an  excellent  prospect  for 
the  man  who  understands  both  these 
arts. 

The  Annual  Dinner  of  the  Illumi- 
nating Engineering  Society. 

The  Second  Annual  Dinner  of  the 
Illuminating  Engineering  Society  since 
the  formal  inauguration  of  the  Society 
in  the  autumn  of  1909,  took  place  on 
Thursday,  February'  15,  and  an  account 
of  the  proceedings  will  be  found  on 
pp.  152-1.56.  It  is  most  interesting  to 
look  back  over  jjrevious  events  in  the 
history  of  the  Society,  and  to  observe 


how  the  note  struck  in  the  speeches  on 
these  occasions  has  gradually  changed. 

The  first  definite  intimation  of  the 
proposed  founding  of  the  Society  was 
given  in  the  paper  read  by  the  writer 
before  the  Association  of  Engineers  in 
Charge,  at  the  end  of  1907.  In 
1910  the  first  Anniversary  Dinner 
was  held.  It  was  recognized  that  the 
Society  was  definitely  started  on  its 
career  of  usefulness  and  the  represen- 
tatives of  kindred  societies  who  were 
present  on  that  occasion  gave  most 
encouraging  support  to  its  intentions. 
The  second  dinner  of  this  kind  has 
now  taken  place.  Two  years  have 
elapsed  since  the  First  Anniversary 
Dinner,  and  the  Society  has  had 
an  opportunity  of  proving  its  use- 
fulness by  actual  work,  and  of  carrying 
into  execution  the  ideas  of  co-opera- 
tion with  other  societies,  which  it  has 
from  the  first  entertained. 

We  need  not  dwell  here  upon  the 
gratifying  and  suggestive  speeches  on 
this  last  occasion.  Readers  will  find  an 
account  of  them  elsewhere  in  this 
number.  But  we  should  like  to  lay 
special  stress  on  the  spirit  of  co-opera- 
tion which  pervaded  them,  and  the 
expressed  recognition  that  our  Society 
does  work  which  the  constitution  of 
no  other  body  would  allow  it  to  per- 
form. So  far  from  being  an  unneces- 
sary addition  to  the  number  of 
specialized  societies,  it  is  really  a  link 
between  existing  ones.  Moreover  it 
also  affords  a  common  ground  for  the 
engineer  and  the  general  public — be- 
tween the  producers  of  lighting 
apparatus  and  the  actual  users  of  it 
— which  is  absent  in  the  case  of  purely 
professional  and  technical  bodies.  The 
interest  which  recent  discussions  have 
awakened  among  merchants  of  many 
classes,  librarians,  school  authorities, 
&c.,  provides  an  example  of  the 
Society's  methods,  and  we  hope  that 
the  coming  discussion  on  other  subjects 
in  which  the  Society  is  engaged,  will 
be  equally  fruitful  in  this  respect. 

The  presence  of  our  President,  Prof. 
S.  P.  Thompson,  as  chairman,  greatly 
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added  to  the  enjoyment  of  the  even- 
ing. Needless  to  say  the  occasion  was 
taken  to  acknowledge  the  great  services 
which  he  is  rendering  to  the  Society 
during  these  critical  years  of  its  exist- 
ence, and  we  earnestly  hope  that  his 
support  and  guidance  will  be  continued 
for  many  years  to  come. 

The  Training  of  Men  -for 
Responsible  Commercial  and 

Engineering  Positions. 
The  perennial  subject  of  the  training 
of  men  for  responsible  engineering  and 
commercial  positions  found  its  way 
into  many  of  the  speeches  delivered  at 
the  Annual  Dinner  of  the  General 
Electric  Co.,  on  February  10th,  when, 
in  the  speech  of  the  evening,  Mr. 
Hirst  expressed  the  wish  that  men 
from  the  public  schools  and  the  uni- 
versities would  take  a  larger  share  in 
industry. 

It  is  gratifying  to  find  the  managing 
director  of  a  great  company  realiz- 
ing the  need  for  better  training  and 
more  scientific  equipment  in  the  rank 
and  file  of  the  electrical  industry.  We 
feel  sure  that  any  efforts  that  the 
General  Electric  Companj'  can  make 
to  elevate  the  standard  in  this  respect 
will  be  richly  rewarded. 

At  the  same  time  we  rather  share 
the  doubts  of  the  other  speakers  on 
this  occasion  whether  the  present 
system  of  education,  and  the  circum- 
stances of  Oxford  and  Cambridge 
University  life  favour  engineering 
as  a  career.  The  training  and 
age  of  the  men  at  the  Uni- 
versities inclines  them,  quite  natur- 
ally, to  enter  the  liberal  jDrofessions, 
except  in  special  cases  in  which 
a  tempting  commercial  or  engi- 
neering opening  is  provided  for 
them.  If  university  men  are  to  be 
attracted  to  an  industrial  career,  em- 
ployers must  be  prepared  to  give 
facilities  and  remuneration  consider- 
ably above  those  usually  offered  at 
present. 

On  the  other  hand,  students  who  are 
leaving  technical  colleges  and  institu- 
tions (and  there  is  a  considerable 
sprinkling  of  public  school  men  among 


them),  are  in  a  different  position. 
They  are  younger,  possibly  more  pre- 
pared to  "  rough  it,"  and  unquestion- 
ably educated  in  a  manner  more 
directly  adapted  to  engineering  work. 
That  there  are  defects  in  their  educa- 
tion is  doubtless  true,  but  these 
defects  could  be  largely  overcome  by 
earnest  young  men  if  their  employers 
cared  to  encourage  them  to  do  so.  In 
the  past  engineering  institutions  have 
suffered  neglect,  but  employers  are  now 
more  alive  to  the  advantagesof  scientific 
training.  At  the  present  moment  the 
difficulty  is  not  so  much  that  the  exist- 
ing institutions  are  faulty,  although 
there  are  doubtless  matters  in  which 
they  could  be  improved ;  it  is  rather 
that  there  are  not  enough  of  them.  A 
very  brief  examination  of  the  long  list 
of  existing  colleges  and  technical 
schools  in  Germany  devoted  to  engi- 
neering and  industry,  shows  the  vast 
superiority  of  the  conditions  in  that 
respect.  They  are  more  numerous, 
better  equipped,  and  better  staffed. 

Moreover,  it  is  necessary  to  remem- 
ber that  the  system  in  Germany  and 
other  Continental  countries  is  of  long 
standing.  Most  of  the  men  actually 
engaged  in  industry,  the  directors, 
heads  of  departments,  even  the  fore- 
men, are  men  who  have  enjoyed  techni- 
cal education.  Naturally,  therefore, 
they  appreciate  its  advantages,  under- 
stand the  outlook  and  limitations  of 
the  college-bred  man  entering  busi- 
ness, and  encourage  him  in  a  suitable 
manner.  Employers  in  this  country 
are  apt  to  think  that  education  ceases 
when  a  lad  enters  their  works  ;  those  of 
them,  however,  who  organize  means  of 
training  selected  men  for  certain  classes 
of  work,  reap  the  ultimate  benefit. 

In  conclusion,  we  may  add  that  the 
Illuminating  Engineering  Department 
provides  an  excellent  example  of  this 
kind  of  specialization.  In  this  work 
there  is  a  great  need  of  trained  men 
with  wide  ideas,  and  much  remains  to 
be  done  in  the  way  of  encouraging 
men  to  educate  themselves  in  this 
department.  Leon  Gaster. 


THE   ILLUMINATING   ENGINEER. 


Ill 


Review  of  Contents  of  this  Issue. 


At  tlie  beginning  of  the  Technical  Sec- 
tion ^\ill  lie  found  a  report  of  the  paper 
entitled  Illumination  as  a  Study  for 
Architects,  recently  read  by  Mr.  John 
Dakch  before  the  Society  of  Architects. 
The  author  first  lays  stress  on  the 
respon.sibility  of  the  arcliitect  in  h'ght- 
ing  matters,  and  suggests  that,  especi- 
ally wliere  a-sthetic  aspects  are  of 
importance,  much  more  might  be  done 
to  display  the  beauties  of  buildings. 
Mr.  Darch  states  some  of  the  principal 
rules  relating  to  the  jjosition,  shading, 
and  colour  of  illuminants.  Instru- 
ments for  measuring  illumination  are 
also  referred  to,  and  several  cases  are 
instanced  in  which  definite  measure- 
ment would  be  useful.  The  author 
concludes  with  some  references  to 
practical  applications,  and  a  brief  sum- 
marj'  is  given  of  the  discussion  which 
followed. 

On  p.  117  Mr.  E.  Kilburn  Scott 
contributes  an  article  on  the  Electric 
Lighting  of  Streets  having  Permanent 
Verandahs,  in  w  hich  he  describes  some 
of  the  methods  employed  in  Australian 
cities,  and  discusses  their  respective 
advantages.  The  difficulty  of  u.sing 
central  arc  lamps  for  streets  of  this  kind 
is  indicated  by  a  diagram,  and  the 
author  proceeds  to  show  that,  taking 
into  consideration  the  present-day  effi- 
ciencj'  of  tungsten  lighting,  the  best 
method  for  ligliting  verandahs  is  by 
means  of  rows  of  metallic  filament 
lamps,  arranged  along  the  edge  so  as 
to  throw  light  on  the  road  as  well  as 
on  the  pavement.  In  order  to  reduce 
the  number  of  wiring  points,  tubular 
lamps  are  suggested,  and  the  author 
works  out  the  cost  of  lighting  half  a 
mile  of  street  in  this  way. 

Some  account  of  the  Lectures  on 
Illuminating  Engineering  at  University 
College,  Regent  Street  Polytechnic, 
and  the  Northamiaton  Institute  ap- 
pears on  p.  119.  Prof.  Clinton  deals 
first  with  the  production  of  light  and 
the  laws  of  radiation,  ancl  sub- 
sequently with  the  subject  of  Photo- 


metry. The  lectures  by  Mr.  J.  S. 
Dow  are  occupied  with  the  subject  of 
colour  anfl  the  discussion  of  practical 
problems  in  lighting,  both  by  daylight 
and  by  artificial  light.  Reference  is 
also  made  to  recent  lectures  at  the 
Northampton  Institute. 

The  section  devoted  to  the  Trans- 
actions of  the  Jliuminattng  Engi- 
neering Society  starts  on  p.  123,  with 
a  report  of  the  meeting  held  on  Feb- 
ruary 20th.  when  papers  on  Shop  Light- 
ing by  Electricity  and  Gas  were  read 
respectively  by  Mr.  N.  W.  Prangnell 
and  Mr.  A.  E.  Broadberry.  These 
are  printed  in  extenso  (pp.  125-151). 

Mr.  Prangnell,  in  his  introductory 
remarks,  points  out  the  difficulty  of 
arriving  at  any  standard  scheme  of 
shop  lighting,  even  for  shops  of  the  same 
class,  owing  to  the  ever-varying  local 
conditions,  competition,  &c.  He  also 
doubts  the  present  feasibility  of  fixing 
definitely  the  illumination  required  for 
showing  a  particular  class  of  goods, 
and  quotes  examples  showing  the  great 
diversity  of  practice  amongst  shops, 
all  of  which,  nevertheless,  appear  well 
lighted.  In  dealing  with  indirect  light- 
ing, the  author  makes  reference  to  the 
work  of  Mr.  J.  Eck,  and  also  mentions 
the  development  now  taking  place  in 
the  use  of  tungsten  indirect  units, 
giving  illustrations  of  some  of  the 
most  recent  designs  for  these  fittings. 
The  adoption  of  screened  lighting  for 
shop  windows  is  dealt  with  at  some 
length,  several  diagrams  being  repro- 
duced in  order  to  show  the  various 
methods  of  lighting  from  above  the 
window  throiigh  diffusing  glass,  or 
from  screened  battens,  &c. 

The  lighting  of  facia  boards  and  the 
use  of  special  reflector  signs  for  interior 
lighting  is  touched  upon  by  the  author, 
the  description  being  again  supplemented 
by  diagrams  and  photographs.  A  good 
example  of  the  use  of  long  tubular 
lamps  for  the  internal  lighting  of  shop 
windows  is  shown  in  a  photograph  of 
a  picture  .shop.     The  author  concludes 
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with  a  reference  to  unscreened  lighting, 
and  cites  a  case  in  wliicli  fifty  tungsten 
lamps  (30-«att)  ^^ere  used  \\itliout 
shade  or  reflector  ;  but.  owing  to  their 
nearness  to  a  light  ceiling,  the  effect 
was  good. 

In  dealing  witli  Shop  Lighting  by 
Gas  (p.  138).  Mr.  Broadberry  begins 
by  empha.sizing  the  value  of  good 
lighting  as  a  means  of  getting  business, 
and  quotes  a  case  in  ^\•hich  trade  was 
definitely  turned  in  a  jjarticular  direc- 
tion by  the  brilliant  exterior  lighting 
of  a  ro«  of  shops.  He  also  refers  to 
the  great  advances  recently  made  in 
gas  lighting,  especially  in  the  direction 
of  high-pressure  lighting,  which  is 
coming  into  extensive  u.se  for  tlie 
exterior  lighting  of  shops.  A  large 
number  of  photographs  are  reproduced 
in  tlie  paper,  showing  the  application  of 
gas  ligliting  to  various  classes  of  busi- 
ness. Mr.  Broadberry  also  comments 
on  the  difficulty  of  standardizing  a 
scheme  of  lighting  for  a  particular 
cla.ss  of  shop,  sliowing  two  shops  of 
the  same  firm,  but  in  different  districts, 
in  which  the  style  of  lighting  (and 
window  dressing)  is  markedly  different. 
The  author  attaclies  much  import- 
ance to  the  style  of  -window  dressing 
employed,  as  determining  the  type  of 
lighting  to  be  adopted,  and  the  illustra- 
tions serve  to  demonstrate  this  point. 
The  paper  concludes  with  a  series 
of  diagrams  and  curves  sho\\ing  the 
variation  in  the  illumination  from  top 
to  bottom  of  a  window  with  different 
types  of  lamjD  and  different  conditions 
of  spacing. 

Following  these  papers  will  be 
found  an  account  of  the  Annual  Dinner 
of  the  Illuminating  Engineering 
Society  at  the  Trocadero  Restaurant  on 
February  15th.  On  this  occasion  tlie 
President.  Prof.  S.  P.  Thompson,  was 
in  the  chair.  The  toast  of  '•  The  Illu- 
minating Engineering  Society  "  was 
propoised  by  Peof.  R.  S.  Clay,  of  the 
Northern  Polytechnic.  In  the  course 
of  his  speech  he  laid  stress  on  the  inter- 
national connection  of  tlie  Society,  as 
illustrated  by  its  Corresponding  Mem- 
bers in  different  parts  of  the  globe, 
and  by  the  invitations  it  was  constantly 
receiving  to  be  represented  at  Inter- 
national Congresses  where  tlie  subject 


of  ilhnuination  was  to  be  discussed. 
The  Pre.sident,  repljang,  traced  the 
history  of  the  Society  from  its  early 
stages,  laying  stress  on  the  cordial 
relations  which  had  always  existed 
between  members  of  the  Council,  and 
acknowledging  the  valuable  services 
of  tlie  j^i'csent  Chairman  of  Council 
(Mr.  Goodenough).  He  pointed  out 
the  immense  change  which  was  being 
brought  about  in  people's  views  on 
lighting  matters — largely  due  to  the 
good  work  of  the  Society. 

Mr.  F.  W.  GooDENOtTGH  proposed 
the  toast  of  "  Kindred  Societies,"  and 
also  emphasized  the  work  to  be  done 
in  connection  with  other  bodies  and 
institutions,  especially  tho.se  concerned 
with  architectural  matters.  Mr.  R.  G. 
Shadbolt  (President  of  the  Institution 
of  Gas  Engineers)  and  Mr.  W.  M. 
MoRDEY  (Past  President  of  the  Institu- 
tion of  Electrical  Engineers)  replied. 
Both  emioliasized  the  important  work 
the  Society  was  doing  —  work  which 
could  not  be  done  by  any  other  existing 
institution. 

Mr.  R.  J.  Wallis- Jones  in  proposing 
the  toast  of  "  Our  Guests,"  alluded 
to  the  valuable  «ork  done  by  the  Edu- 
cational Department  of  the  L.C.C.  and 
the  interest  it  had  recently  taken  in 
illumination. 

Be.  W.  Garnett,  Educational  Ad- 
viser to  the  London  County  Council, 
replying,  agreed  that  this  was  an  age, 
not  only  of  specialization,  but  al.so  of 
co-operation  between  various  experts, 
and  eulogized  the  work  of  the  Illu- 
minating Engineering  Society  in  this 
direction  ;  and  Dr.  F.  G.  Kenyon 
(Chief  Librarian  at  the  British  Museum) 
exjires.sed  his  recognition  of  the  need 
for  standardization  of  metliods  of 
lighting  in  libraries. 

In  conclusion,  Mr.  L.  Gaster  (Hon. 
Secretary)  briefly  proposed  a  vote  of 
thanks  to  the  distinguislied  President 
for  taking  the  chair,  and  expressed  the 
w  arm  appreciation  of  his  services  during 
the  infancy  of  the  Society  ;  and  the 
President's  health  was  drunk  with 
enthusiasm. 

At  the  end  of  the  number  will  be 
found  the  usual  Trade  Notes,  tiie 
Review  qe  the  Technical  Press,  &c. 
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The  Editor  while  not  soliciting  conti-ibuiions,  is  willing  to  corisider  the  publication 
of  original  articles  submitted  to  him,  or  letters  intended  for  inclusion  in  the 
correspondence  columns  of '  The  Illuminating  Engineer.' 

The  Editor  does   not  necessarily  identify   himself  with  the  opinions  expressed 
by  his  contributors. 

Illumination  as  a  Study  for  Architects. 

By  John  Daech,  F.S.I.  ~  '  ' 

(Paper  read  at  the  Society  of  Architects,  January  lUh,  1912.) 


In  commencing  his  paper  on  the 
subject  Mr.  Darch  laid  stress  on  tlie 
responsibihties  of  tlie  architect  in 
lighting  matters.  The  average  archi- 
tect, he  remarked,  is  not  sufficiently 
impressed  with  the  importance  of 
good  illumination,  which  is  largely  left 
to  the  empirical  methods  of  the  elec- 
trical engineer  or  gas  fitter.  There  is 
much  to  admire  in  the  ingenuity  and 
{progress  shown  in  the  production  of 
light  ;  but  the  engineer  has  brought 
(he  consumer  a  good  article,  and  left 
him  to  use  it,  waste  it,  or  do  what  he 
likes  with  it.  In  considering  the  use 
of  hi.s  light  the  consumer  ought,  Mr. 
Darch  suggests,  to  insist  on  more  assist- 
ance from  the  architect,  who  occupies  an 
impartial  position  as  regards  the  dif- 
ferent illuminants,  and  whose  own 
work  is  closely  concerned  with  {esthetic 
aspects.  It  is  therefore  important  for 
the  architect  to  understand  thoroughly 
the  fundamental  rules  of  good  illumin- 
ation. 

Mr.  Darch  then  proceeded  to  ileal 
successively  with  the  physical,  physio- 
logical, and  aesthetic  aspects  of  the  sub- 
ject. He  reproduced  a  table  showing 
the  small  percentage  of  energy  con- 
verted into  light  by  most  artificial  illu- 
minant.s.  From  the  physiological 
.standpoint  he  emjjhasized  the  need  of  : 
(n)  Sufficiency  oi  light,  (6)  perfect 
steadiness,  (c)  effective  diffusion,  (rf) 
freedom  from  violent  contrasts,  (e)  a 
downward  direction  —  preferably 
obilque,  and  (/)  colour  as  white  as 
possible.      Unfortunately    these     con- 


ditions are  almost  invariably  violated 
to  some  degree.  The  reading-illumina- 
tion provided  in  schools  sometimes 
errs  on  the  side  of  insufficiency.  On 
the  other  hand,  the  evil  of  excess  of 
light,  wrongly  directed,  is  shown  in 
the  high  intrinsic  brilliancy  of  arti- 
ficial illuminants  placed  in  the  line  of 
sight.  Provided  the  eye  is  screened 
effectively  from  this  intense  brightness 
and  objectionably  violent  contrasts  are 
avoided  (Prof.  L.  Weber  sets  the  desir- 
able limit  at  100  :  1),  Mr.  Darch  de- 
clared that  he.  personally,  did  not  find 
even  20  foot-candles  fatiguing. 

j5]sthetics  are  frequently  the  sole 
raison  d'etre  of  an  architect's  emploj'- 
ment  ;  seeing  that  form  and  colour 
are  a  mental  sensation  due  entirely  to 
illumination,  it  follows  that  the  charac- 
ter and  direction  of  this  illumination  is 
a  most  important  factor.  It  should  be 
noted — (1)  that  a  white  light  (and  that 
only)  will  reveal  a  complete  range  of 
colours  ;  (2)  that  flat  decorated  sur- 
faces require  a  uniform  and  sufficient 
illumination,  so  as  to  avoid  gloss  ;  and 
(3)  that  the  natural  method  of  exhibit- 
ing architectural  features  and  sculpture 
is  by  aid  of  paitly  diffused  downward  or 
oblique  light.  The  Greek  architects 
well  knew  that  it  was  upon  the  lights 
and  shadows  that  their  superb  art 
dejiended  ;  an  architectural  feature 
.seen  in  any  other  light  than  that  for 
which  it  is  designed  is  an  abortion.  Yet 
this  point  is  often  entirely  lost  sight  of 
in  important  public  buildings.  The 
advice  of  an  a,rchitect  who  could   so 
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illuminate  an  important  building  as 
to  display  clearly  and  readily  its  true 
character  and  full  beauty  would  be  very 
valuable. 

In  the  same  way  the  design  of  fixtures 
for  old  interiors  but  for  use  with  modern 
illuminants  is  a  difficult  problem  ;  the 
cumbrous  relics  of  the  past  are  still 
used  with  twentieth-century  lights  en- 
grafted thereon,  and  in  most  cases 
massive  fixtures  liaving  an  obstructive 
effect  are  best  avoided. 

Proceeding  to  general  principles,  Mr. 
Darch  suggested  a  series  of  rules  of 
good  ligliting. 

The  mIioIc  ca.se  for  good  lighting  is 
embodied  in  a  very  simple  axiom,  viz.  : 
The  purpose  of  artificial  lighting  is  to 
make  readily  and  jjroperly  visible  (he 
things  required  to  he  seen. 

This  may  be  made  more  definitive 
by  the  following  rules  : — 

1.  The  lamps  or  other  sources  of  light 
to  be  so  disposed  that  they  do  not 
occupy  the  field  of  vision. 

2.  The  illumination  to  be  sufficient 
to  cause  the  objects  to  appeal  at  once 
and  with  comfort  to  the  eye. 

3.  For  general  illumination  the  light 
to  be  well  diffused,  with  a  preponderat- 
ing downward  direction,  freely  flooding 
ceilings  and  walls. 

4.  Local  lighting  of  desks,  benches, 
exhibits,  &c.,  to  be  specially  suitable 
and  in  most  cases  adjustable  in  position 
and  power. 

5.  The  colour  to  be  as  pure  and  white 
as  possible.  Light  of  peculiar  colour  as 
a  rule,  to  be  avoided. 

These  rules  must  be  strictly  adhered 
to.  Curiously  enough,  some  of  our 
illumination  reformers  have  advocated 
similar  principles  and  stiaightway 
broken  them  in  their  next  job. 

A  false  light  makes  a  false  impres- 
sion, and  an  interior,  no  less  than  a 
face,  can  only  be  its  o\\n  self  when 
naturally  presented.  It  requires  no- 
thing more  than  connnon-.sense,  and  a 
consideration  of  the  natural  demands  of 
any  object  to  be  illuminated,  in  order 
to  produce  truthful  and  agreeable 
results. 

Turning  next  to  the  question  of  the 
relative  merits  of  general  and  local 
lighting,  Mr.  Darch  pointed  out  that 
both    methods    have    their    respective 


fields  of  utility.  A  further  sub- 
division of  general  lighting  may  be 
made  into  direct  and  indirect.  When 
the  so-called  direct  system  is  used, 
particular  care  must  be  exercised  to 
ensure  that  the  lights  are  screened  from 
the  eyes  by  efEective  shading.  This 
implies  the  use  of  opaque  or  semi- 
opaque  shades,  so  as  either  to  conceal 
the  actual  source  completely  or  to 
tone  down  its  brilliancy  to  some  agree- 
ably low  value.  The  shape  and  posi- 
tion of  such  shades  can  be  schemed  out, 
so  that  the  light  never  or  rarely  falls 
within  the  line  of  vision,  and  yet  is 
allowed  to  escape  unobstructed  into 
the  greater  part  of  the  room.  One  can 
also  avoid  any  unpleasant  shadow- 
contrasts  on  the  walls  or  ceilings. 

In  referring  to  indirect  lighting  from 
a  white  ceiling  or  other  suitable  light- 
tinted  suiface,  Mr.  Darch  mentioned 
the  impression  that  it  produces  a 
"  flat  "  and  shadowless  effect  but  he 
did  not  agree  that  this  was  so,  and  he 
sho\\ed  some  photographs  taken  by 
Mr.  T.  E.  Ritchie,  of  the  Union  Electric 
Co.,  demonstrating  that  the  effect  of 
light  and  shade  by  indirect  arc  lighting 
was  very  similar  to  that  prevailing  by 
daylight. 

ivir.  Darch  next  referred  briefly  to 
the  value  of  simple  instruments  for 
measuring  illumination,  instancing  the 
following  cases  in  which  such  instru- 
ments would  prove  of  great  utility  to 
the  architect  : — 

Case  1. — In  giving  instructions  for 
a  lighting  installation  the  architect 
may,  and  should,  specify  in  foot-candles 
the  actual  illumination  he  wants  on 
desks,  walls,  or  working  surfaces,  and 
with  such  an  instrument  he  can  see  that 
he  gets  it.  The  present  procedure  is 
for  the  engineer  to  provide  him  with 
a  schedule  of  lamps  which  affords  him 
no  information. 

Case  2. — In  preparing  reports  of 
premises  it  will  provide  the  architect 
with  definite  data. 

Case  3. — In  ancient  light  cases  the 
rule  of  thumb  methods  of  determining 
amounts  of  light  that  creates  such 
contradictory  expert  evidence  can  now 
give  place  to  indisputable  fact. 

Case  4. — In  rendering  legislation  in- 
telligible.    At  present  the  Factory  Act 
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Regulations  of  1908,  require  that 
certain  rooms  be  '"  efficiently  "  lighted, 
an  expression  that  is  better  adapted 
to  bewilder  a  magistrate  than  to  be  of 
seivicc  to  any  building.  Had  thoise 
legulations  required  a  minimum  illu- 
mination of  1  ft.  candle  or  otherwise,  the 
illuminometer  would  have  jjlaced  the 
matter  beyond  dispute. 

In  this  comiexion  Mr.  Darch  pre- 
sented a  series  of  effective  drawings, 
some  of  which  have  been  sho\\n  in 
previous  contributions  and  papers,  and 
referred  to  in  this  journal.* 

The  question  of  units  and  definitions 
of  quantities  used  in  illuminating 
engineering  was  one  that  was  receiving 
the  active  attention  of  the  Illuminating 
Engineering  Societies  in  Great  Britain 
and  the  United  States. 

One  other  matter  of  considerable 
moment  to  architects  and  those  con- 
cerned with  decorative  aspects,  of 
illunnnation  was  the  amount  of  light 
reflected  from  wall  papers.  He  pre- 
.sented  a  table  of  values  published  by 
Dr.  L.  Bell,  and  suggested  that  .sheets  of 
wall  paper  should  have  their  co- 
efficient of  reflection  marked  on  the 
back. 

In  the  last  .section  of  his  paper  Mr. 
Darch  summarized  the  practical  appli- 
cations of  the  foregoing  to  churches, 
schools,  libraries,  &c.  He  spoke  with 
special  favour  of  the  method  of  illu- 
mination in  the  Guards'  Chapel, 
St.  James's  Park,  and  advocated  the 
use  of  special  local  lighting  for  the 
puljjit  and  reading  desk  (which  should 
receive  4  foot-candles),  and  for  notices 
and  inscriptions.  School  lighting,  in 
his  exjjerience,  was  often  deficient  in 
quantity  or  too  uneven,  the  black- 
board being  often  neglected  ;  another 
common  defect  was  the  exhibition  of 
unprotected  lights  in  the  range  of 
vi.sion  of  scholars  and  teachers.  In 
comiexion  with  hospitals,  Mr.  Darch 
summarized  the  suggestions  made  in 
his  papei-  at  the  Annual  Congress  of 
the  Royal  Sanitary  Institute  last  .vear,-]- 
and  subsequently  made  some  pertinent 
remarks    on    library    and     workshop 


•  See    'The    Art    of    Shading,'   vol.   ii..    lltOi), 
pp.  83,  173. 
t  Itlum.  Eng.,  Lond.,  vol.  iv.,  1911,  p.  621. 


lighting.  The  paper  concluded  with  an 
appendix  in  «hich  a  series  of  definitions 
of  the  chief  terms  used  in  connexion 
with  illumination  was  given. 

The  subject  was  then  thrown  open 
for  discussion. 

Mr.  Freyburg  proposed  a  vote  of 
thanks  to  the  lecturer.  He  questioned 
if  readers  could  be  trusted  to  switch 
off  their  own  light.  As  to  schools,  he 
remembered  how  badly  they  were  lit 
in  his  own  school  days. 

Mr.  Tucker,  in  seconding  the  vote, 
said  that  architects  had  to  consider 
the  question  of  cost,  and  there  was 
little  room  for  special  lighting.  Light 
diminished  in  inverse  ratio  to  the 
square  of  its  distance,  so  that  in  light- 
ing a  room  by  reflection  much  would 
be  lost. 

Mr.  Justus  Eck  regretted  that  Mr. 
Darch  had  not  referred  to  daylight 
illumination  ;  the  importance  of  arti- 
ficial lighting  being  as  similar  as  possible 
to  daylight,  had  not  been  sufficiently 
impressed. 

Mr.  V.  H.  Mackinney  pointed  out 
some  of  the  differences  between  the 
effect  of  daylight  and  artificial  illu- 
mination. He  thought  the  appendix 
would  be  valuable  to  engineers,  but  did 
not  entirely  agree  with  some  of  the 
definitions."  He  thought  that  the 
architect  could  often  derive  valuable 
and  disinterested  advice  even  from 
engineers  concerned  mainly  with  one 
branch  of  lighting. 

Mr.  J.  S.  Dow  explained  that  Mr. 
Gaster  had  been  unavoidably,  and  to 
his  regret,  prevented  from  being  present. 
He  welcomed  the  views  of  architects 
upon  illumination.  There  were  many 
instances  where  an  architect  required 
special  arrangement  of  lights  on  account 
of  the  architectural  features  of  the 
building  which  would  be  governed  by 
different  factors  to  those  usually  em- 
ployed by  engineers. 

The  Chairman,  commenting  on  the 
value  and  importance  of  the  paper,  put 
the  motions  to  the  meeting,  which  were 
carried  unanimously. 

Mr.  Darch,  in  reply,  said  the  archi- 
tect held  the  key  of  the  situation,  and 
his  influence  would  probably  go  further 
than  that  of  any  other  person.  Re- 
formers should,   therefore,   spread  the 
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gospel  of  illumination  amongst  archi- 
tects. In  reply  to  Mr.  Tucker,  he 
thouglit  tliat,  liglit  foi'  light  and  effect 
for  effect,  indirect  lighting  might  be 
cheaper  than  direct.  As  to  loss  of  light, 
the  law  of  inverse  squares  applied  onl.y 
to  light  from  a  point,  but  from  a  ceiling 
that  equalled  the  area  of  the  floor, 
there  would  be  little  lost,  but  depending 
of  course  on  the  room.  In  reply  to 
Mr.  Eck  he  thought  he  (the  speaker) 
had  very  fully  pointed  out  that  day- 


light conditions  should  be  those  of 
artificial  lighting,  and  he  agreed  that 
those  conditions  were  well  met  in 
indirect  lighting  from  a  large  white 
ceiling  illuminated  by  good  steady 
carbon  arc  lamps.  He  did  not  con- 
sider that  artificial  lighting,  however 
high  the  candle-power,  meant  concen- 
trated light  and  dark  surroundings  ;  the 
very  object  of  this  lecture  was  to  con- 
demn that  sort  of  thing,  and  to  point 
out  a  better  way. 


The   Royal   Sanitary   Institute. 

Hexkv  Saxon  Snell  Peize. 


An  interesting  announcement  has  been 
made  by  the  Royal  Sanitary  Institute 
that  the  Henry  Saxon  Snell  prize  of 
50  guineas,  and  the  silver  medal  of  the 
Institute,  which  is  a\\arded  at  intervals 
of  three  years,  is  this  year  to  be  offered 
for  an  essay  on  The  Ventilation, 
LioHTiNG,   Heating,   Water  Supply 


Appliances,  and  Fittings  of  an 
(Operating  Room  in  a  General 
Hospital. 

Full  particulars  regarding  the  com- 
petition can  be  obtained  from  The 
Secretary,  the  Royal  Samt.\ry 
Institute,  00,  Buckingham  Palace 
Road,  London,  S.W. 


Annual  Dinner  of  the  General  Electrical  Company. 


The  Annual  Dinner  of  the  General 
Electric  Company  is  always  an  inter- 
esting event,  and  the  proceedings  at 
the  Trocadero  Restaurant  on  Saturdaj', 
February  10th,  proved  no  exception. 
A  number  of  distinguished  guests, 
including  Sir  George  Houstoun  Reid 
(High  Commissioner  for  Australia), 
the  Hon.  Sir  William  Hall  Jones  (High 
Commissioner  for  New  Zealand),  Sir 
E^dward  H olden.  Prof.  John  Perry,  and 
many  others  spoke  during  the  evening, 
and  nearly  600  guests  in  all  were 
present. 

Mr.  H.  Hirst,  who  presided,  in  pro- 
posing the  toast  of  the  evening  on 
'■  P]ngineering  Science  and  Industry," 
laid  special  stress  on  the  value  of  train- 
ing and  education,  and  most  of  the 
subsequent  speeches  l)ore  on  this  point. 
Mr.  Hirst  em))hasi7,('d  the  ditfirulty  of 
securing  men  \\ith  an  adequate  training 
and  a  sufficiently  wide  outlook  to  fill 
important  engineering  and  commercial 
posts.  He  said  that  industry  demanded 
more  men  from  the  public  schools  and 
universities,    asking,    "  Can    any    one 


recall  an  instance  of  victory  resting 
with  an  army  which  has  not  been  led 
by  the  best  brains  and  the  best  blood 
of  its  country  ?  "  In  the  course  of  his 
speech.  Mr.  Hirst  also  alluded  to  the 
death  during  the  past  year  of  Mr.  G. 
Byng.  to  whose  organizing  capacity 
and  foresight  so  much  of  the  success  of 
the  General  Electric  Co.  was  due. 

In  the  course  of  the  evening  Prof. 
Perry  criticized  in  a  forcible  manner 
our  existing  methods  of  education ; 
and  Sir  Edward  Holden  quoted  in- 
stances to  show  that  much  could  be 
done  by  proper  encouragement  of 
study  on  the  part  of  the  firm  itself. 

Whatever  views  held  as  to  the 
ideal  educational  methods  or  the  class 
of  men  from  which  it  was  most  desirable 
that  commercial  men  and  engineers 
should  be  drawn,  there  was,  however, 
agreement  on  one  point^ — that  engi- 
neering and  commerce  at  the  present 
day  demand  specialization,  wide  know- 
ledge, and  training  of  an  entirely  dif- 
ferent kind  from  what  sufficed  in  the 
past. 
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Electric  Lighting  of  Streets  having  Permanent  Verandahs. 

By  E.   KiLBUBN  Scott,  M.Inst.E.E. 


In  some  parts  of  the  empire  as  v,e\\  as  in 
some  foreign  countries  the  principal  city 
streets  have  wide  permanent  verandahs 
built  over  tlie  whole  of  the  footpath. 
For  example  to  go  no  farther  than 
Paris,  one  of  the  main  streets  has  such 
a  continuous  verandah,  and  in  some  of 
the  cities  of  Southern  Europe  such 
verandahs  are  commonly  met  with.  In 
Australian  cities  also  some  of  the  prin- 
cipal streets  have  the  footpath  covered 
in,  as  no  doubt  have  other  cities  of  the 
empire  where  the  sun  doe,s  shine  longer 
than  in  England. 


t 


Some  of  the  light  passes  out  from  the 
verandah  and  assists  to  light  the  road- 
way, but  generally  the  streets  are 
lighted  by  arc  lamps  down  the  centre 
as  in  B  Fig.  1. 

Sydney  being  an  older  city  has 
narrower  streets  than  Melbourne  so 
that  arcs  in  the  middle  have  a  better 
chance  of  lighting  under  the  verandahs. 
Formerly  the  arcs  in  George  Street, 
which  is  the  main  artery,  were  sup- 
ported on  posts,  but  there  were  many 
accidents  from  people  colliding  u-ith 
the  posts  when  jumping  off  cars,  &c.. 


.  \ 
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Fig.  1. — Showing  general  and  local  illumination  of  a  street  with  a  verandah. 


The  lighting  of  such  streets  is  ob- 
viously more  difficult  than  where  the 
street  is  open,  for  lamps  along  the  kerbs 
are  too  far  away  to  light  under  tlie 
opposite  verandah,  and  obviously  they 
are  of  no  use  for  the  .side  they  are  on. 
Even  lamps  down  the  middle  of  the 
street  cannot  light  under  the  verandahs 
effectively. 

In  Melbourne,  numbers  of  flame  arc 
lamps  are  fixed  under  the  verandahs 
as  sho\\n  at  A  in  Fig.  I,  and  as  may 
be  imagined  the  effect  is  very  glaring. 
It  is  painful  for  those  with  weak  eyes, 
and  such  people  are  numerous  in  these 
days  of  newspapers,  small  print  bibles, 
cinematograph  shows,  &c. 


so  the  arcs  are  now  suspended.  Of 
course  people  can  get  accustomed  to 
an3'thing,  and  so  the  suspension  wires 
are  not  noticed  after  a  time,  but  they 
are  really  more  unsightly  than  troUey 
wires.  They  .sag  badly,  are  across  the 
line  of  sight  as  one  walks  along  a 
street,  and  they  are  liable  to  be  very 
much  in  the  way  in  case  of  fires. 

It  has  been  frequently  pointed 
out  that  lighting  by  means  of  great 
units  of  light  at  infrequent  intervals 
as  in  the  case  of  arcs,  is  unsatisfactory. 
Therefore  there  is  now  a  distinct 
tendency  towards  greater  subdivision 
of  light  in  streets.  The  introduction 
of  the  metallic  filament  lamp  and  re- 
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flectors  whicli  spread  tlie  light  have 
made  this  possible,  and  Mr.  Haydn  T. 
Harrison's  very  useful  paper  showed 
conclusively  that  street  lighting  by 
metallic  filament  lamps  is  now  a  com- 
mercial iiroposition. 

In  tliis  connexion  it  may  be  of  in- 
terest to  quote  a  letter  whicli  Mr.  R.  P. 
Brousson  of  the  Great  Nortliern  and 
City  Railway  Company,  lias  sent  to  the 
writer.  He  says,  "  We  have  been  making 
experiments  over  a  considerable  period 
with  metal  filament  lamps  versus  en- 
closed type  direct  current  arc  lamps  for 
the  ligliting  of  our  tube  stations.  The 
result  is  tliat  we  have  come  to  the 
definite  conclusion  that  the  lighting 
obtained  from  five  arc  lamps,  taking 
6  amperes  in  series,  on  550  volts  and 
spaced  50  feet  apart  does  not  give  such 
a  good  illumination  as  that  obtained 
from  ten  200  c.-p.  one  watt  metal  fila- 
ment lamps  spaced   equally  apart   over 


Via.  2. — LiRhting  a  verandah  oy  a  row  of  lamps 
along  the  edge. 

the  same  distance.  Holophane  reflector 
bowls  are  used  on  these  lamps  for  dis- 
tributing the  light  in  a  downward 
direction,  ^^hile  in  an  upward  direction 
the  light  from  the  lamps  reflects  on  the 
tiles  direct.  The  light  is  thus  more 
uniform  and  less  glaring. 

The  cost  of  installation  in  the  two 
cases  is  the  same,  and  tliere  is  very 
little  difference  in  the  cost  of  mainten- 
ance, but  if  anytliing.tlie  metal  filament 
lamps  cost  less  to  maintain  than  arc 
lamps.  The  life  of  the  metal  filament 
lamps  is  5,000  hours.  Of  course  if  we 
had  to  buy  our  electric  power  for  light- 
ing from  an  outside  source,  there  would 
be  a  considerable  economy  with  metal 
filament  lamps.  The  maintenance  for 
the  two  systems  over  a  period  of  5,000 
hours  is  £65  and  £55  including  the  cost 
of  current." 


It  is  true  that  arc  lamps  of  smaU 
candle  power  are  made,  but  they  cost 
nearly  as  much  as  full-sized  arc  lamps 
because  they  have  practically  the  same 
mechanism.  The  carbons  are  also 
somewhat  fragile,  and  generally  it  may 
be  fairly  stated  that  the  small  arc 
lamp  is  not  a  commercial  proposition 
so  far  as  street  lighting  is  concerned.* 

The^v^Titer  considers  that  the  best 
way  to  light  verandahs  is  by  means  of 
metallic  filament  lamps.  If  they  can  be 
placed  so  as  to  not  only  light  under 
the  verandahs,  but  the  roadway  as  well 
then  so  much  the  better.  Tliis  would 
be  possible  by  arranging  a  row  of 
lamps  along  the  edge  of  the  verandah 
as  shown  in  Fig.  2.  It  would  have  the 
advantage  of  leaving  the  street  quite 
free  of  posts,  span  wires  &c.,  whilst 
giving  that  effective  lighting  under  the 
verandah  which  is  desirable.  There  is 
an  objection  to  using  ordinary  incan- 
descent lamps,  namely  the  vertical 
height  taken  up,  and  the  number 
of  points  or  outlets  that  would  re- 
quire to  be  wii-ed.  The  writer  suggests 
therefore  that  the  long  tubular  incan- 
descent lamps,  &c.,  lend  themselves  ex- 
ceedingly well  to  this  proposed  system. 
They  are  usually  made  up  in  lengths 
of  3  ft.  4  in.  each  containing  four 
lamps,  but  they  could  be  made  longer. 
Tlie  number  of  wiring  points  or  outlets 
would  be  much  reduced  over  what 
would  be  necessary  \\\i\\  ordinary 
lamps.  At  the  same  time  as  the  lamps 
are  only  Ig  in.  in  diameter,  they  and 
the  reflectors  could  be  easily  fixed  to  the 
verandah,  and  if  placed  a  few  inches 
back  from  the  edge  they  would  be  out 
of  the  rain. 

The  following  is  a  rough  estimate  for 
lighting  half  a  mile  of  street  with  the 
fittings  known  as  Tubolite,  each  length 
3  ft.  4  in.  long.  Allowing  10  feet  between 
them,    that    is    13-3  ft.    centres.      In 


half  a  mile 


2640 
13-3 


=  198  lengths  would  be 

required,  and  the  total  length  of  fittings 
would  be  198  x  33  =  660  ft.  At  lOs.  a 
foot  run  say  £330.  There  would  be  198 
wiring  points  or  outlets  and  5s.  a 
point  should  be  ample  to  cover  cable, 


*  It  is  interesting  to  note  that  small  arc  lamps 
are  used  for  lighting  under  the  verandah  of  the 
Opera  House  in  Kingsway. 
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tubing,  connecting  to  street  mains, 
sundries,  and  laboui',  say  anotlier 
£50.     This  is  not  out  of   the  way  as 


by  the  fact  tliat  underneath  the  veran- 
dahs would  be  effectively  lighted. 

The  appearance  of  a   street  having 


regards  capital  cost  when  compared  its  verandahs  fitted  with  lines  of  incan- 
with  Mr.  Haydn  Han-ison's  figures,  descent  lamps  as  suggested  would  be 
but  even  so  the  extra  cost  is  justified    very  fine. 


Lectures  on  Illuminating  Engineering. 


During  the  past  month  one  of  the 
three  courses  of  lectures  on  illuminating 
engineering  now  taking  place  in  London 
has  been  concluded — that  at  Regent 
Street  Polytechnic.  The  attendance 
and  interest  sho\^ii  have  been  most 
gratif}-ing,  and  it  may  be  hoped  that 
this  successful  precedent  will  lead  to 
the  establishment  of  other  more  com- 
plete courses  of  this  description  in  the 
future.  The  lectures  at  LTniversity 
College  and  the  Northampton  Institute 
are  still  proceeding,  but  will  be  con- 
cluded during  this  month. 

Radiation  .\nd  Photometry. 

At  University  College  Prof.  Clinton's 
lectures  have  dealt  mainly  with  photo- 
metry and  radiation.  Lecture  IV. 
dealt  with  the  "  Production  of  Light.' 
Prof.  Clinton  explained,  by  aid  of 
diagrams,  the  chief  laws  of  radiation, 
showing  how,  as  the  temperature  of 
incandescence  of  a  "  black  body  " 
was  increased,  the  percentage  of  visible 
energy  generated  was  raised  and  a 
more  efficient  illuminant  obtained.  Sub- 
sequently he  showed  how,  by  utilizing 
selective  radiation,  another  possible 
means  of  improving  luminous  etticiency 
was  at  hand.  Luminous  solids,  gases, 
and  flames  gave  rise  to  quite  distinct 
qualities  of  radiation  (sometimes  quite 
divergent  from  daylight),  according  to 
the  degree  to  which  selective  radiation 
was  present.  In  conclusion,  tables 
showing  the  luminous  efficiency  of 
various  illuminants  were  presented. 

In  Lecture  V.  the  fundamental 
principles  of  photometry  were  discussed. 
The  lecturer  explained  the  nature  of 
the  inverse  square  law  and  cosine  law, 
and  their  limitations,   the  use  of  the 


rotating  sector,  and  the  ordinary  opera- 
tions carried  out  on  a  photometric 
bench.  He  discussed  at  some  length 
the  order  of  sensitiveness  and  accuracy 
attainable,  pointing  out  how  this  was 
affected  by  the  intensity  of  illumination 
on  the  photometer-screen.  An  experi- 
ment was  also  shown  illustratmg  the 
difficulty  of  matching  lights  of  different 
colours.  The  tw^o  sides  of  a  large 
white  wedge  facing  the  audience  were 
illuminated  respectively  by  red  and 
green  light.  It  was  shown  that  if 
the  distance  of  both  sources  from  the 
wedge  was  doubled,  the  two  sides  no 
longer  appeared  equally  bright,  the 
green  being  now  the  more  luminous  of 
the  two  ;  this,  the  lecturer  explained, 
was  a  physiological  phenomenon — the 
Purkinje  effect. 

The  lecturer  then  passed  on  to 
standards  of  light,  the  Harcourt  Pen- 
tane,  Hefner,  and  large-bulb  Fleming 
incandescent  standards  being  shown. 
In  the  subsequent  lecture  he  passed 
on  to  f)hotometers,  showing  Ciuite  a 
variety  of  different  types,  including 
the  Ritchie  wedge,  the  Joly  Block, 
the  Bunsen,  Lummer  -  Brodhun,  &c. 
An  interesting  means  of  demonstrating 
the  action  of  flicker  photometers  was 
also  employed,  the  beam  from  a  lantern 
being  separated  into  two,  coloured 
respectively  red  and  green,  which  were 
re-combined  on  the  screen.  By  a 
rotating  sector  device  the  red  and 
green  were  extinguished  alternately, 
and  the  action  of  the  flicker  photometer 
imitated.  Descriptions  of  a  number 
of  different  methods  of  obtaining  polar 
curves  of  light-distribution  of  sources 
were  also  given. 

The  seventh  lecture,  on  February 
21st,  commenced  with  a  brief  descrip- 
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tion  of  various  illumination  photo- 
meters, the  Trotter,  Harrison,  and 
Holophane  Lumeter  types  bemg  ex- 
hibited and  explained.  The  second 
portion  of  the  lecture  was  devoted  to 
an  explanation  of  the  chief  photo- 
metric quantities,  the  calculation  of 
mean  spherical  candle-power,  and  the 
use  of  the  conception  of  luminous 
flux  in  ilhuninating  engineering  pro- 
blems. Prof.  Chnton  also  threw  on 
the  screen  a  series  of  distribution 
curves  obtained  with  a  great  variety 
of  shades  and  reflectors,  showing  how 
the  light  could  be  usefully  directed  in 
various  directions,  according  to  the 
nature  of  the  local  circumstances. 
At  the  conchision  the  lecturer  and 
audience  sallied  forth  into  the  quad- 
rangle to  make  measurements  of  illu- 
mination and  to  demonstrate  the 
practical  working  of  the  various  illu- 
mination-photometers shown. 

The  Colour  Effects  of  Illuminants. 

At  the  Regent  Street  Polytechnic, 
on  February  1st,  Mr.  J.  S.  Dow  dealt 
with  the  colour  of  artificial  illuminants. 
He  explained  the  distinction  between 
the  qualities  of  light  emitted  by  incan- 
descent solid  and  gaseous  illuminants, 
and  pointed  out  the  waste  in  the  pro- 
duction of  non-visible  heat  energy 
which  occurred.  If  we  were  able 
to  produce  \\hite  light,  and  no  ex- 
traneous invisible  radiation,  it  was 
calculated  that  an  efficiency  of  about 
26  c.-p.  per  «att  might  be  obtained  ; 
as  much  as  60  c.-p.  per  \\att  might, 
however,  be  obtained  if  one  could 
produce  only  the  highly  luminous 
yellow-green  rays. 

Passing  on  to  the  effect  of  light 
on  coloured  objects,  the  lecturer 
showed  some  experiments  illustrating 
the  enormous  colour-distortion  which 
might  be  caused  by  illumination 
with  pure  red,  green,  or  blue  light. 
Sucli  effects  were  present  (to  a 
smaller  degree)  in  the  case  of  artificial 
illuminants  whose  spectrum  differed 
from  that  of  daylight.  This  naturally 
led  to  a  brief  explanation  of  Mr. 
Ritchie's  recent  researches,  .some  slides 
kindly  lent  by  him  for  the  purpose 
being  shown  ;  and  Mr.  Dow  also 
explained     the     Mees    dayhght    unit, 


which,  by  the  courtesy  of  Benjamin 
Electric.  Ltd.,  he  had  an  opportunity 
of  exhibiting.  A  series  of  colour- 
boxes  lent  from  the  Holophane  labora- 
tory were  also  shown. 

Subsequentl}'  some  possible  uses  of 
monochromatic  light  were  referred  to — 
e.g.,  for  lighthouses,  for  revealing  detail 
(as  c  intrasted  with  creating  brightness), 
and  for  certain  physiological  effects. 
Reference  was  also  made  to  the 
decorative  effects  secured  at  the  AUeg- 
henuy  Soldiers"  Memorial  at  Pittsburgh, 
a  series  of  interesting  slides  showing 
this  installation  (prepared  by  Mr. 
T.  E.  Ritchie)  being  thrown  on  the; 
screen.  As  an  example  of  the  peculiari- 
ties of  colour  vision,  two  large  sheets 
of  red  and  blue  paper  were  illuminated, 
and  their  brightness  gradually  reduced 
by  extinguishing  the  lamps  in  the 
lecture  theatre.  It  was  shown  how 
the  red,  originallj^  the  brighter  of  the 
two,  ultimately  became  the  darker, 
and  that  at  a  very  dim  illumination 
the  colours  became  indistinguishable, 
the  red  appearing  dead-black  and  the 
blue  white. 

In  conclusion,  the  lecturer  referred 
briefly  to  the  ultra-violet  rays,  and 
described  their  uses  for  sterilization, 
testing  the  permanency  of  dyes,  &c. 
An  exf)eriment  was  shown  illustrating 
their  existence  beyond  the  visible 
spectrum,  as  revealed  by  a  fluorescent 
screen,  and  the  action  of  the  rhoda- 
mine  reflector  for  the  mercury  lamp, 
kindly  lent  by  the  British  Westinghouse 
Cooper-Hewitt  Co.,  was  shown  to  the 
audience.  The  action  of  the  Euphos 
and  Spectros  glass  in  stopping  these 
ultra-violet  rays  was  also  illustrated. 

Practical  Lighting  Problems. 

The  last  two  lectures  of  the  course 
dealt  mainly  wth  practical  problems. 
On  February  8th  attention  was  given 
to  daylight,  the  extreme  variation  of 
natural  illumination  with  different 
kinds  of  rooms  and  various  climatic 
conditions  being  pointed  out,  and  the 
existing  rules  for  window  space  dis- 
cussed. Tiie  lecturer  then  passed  on 
to  calculations  for  artificial  hghting 
installations,  suggesting  the  rough  rule 
that  in  premises  well  lighted  by  low- 
pressure  incandescent    gas  one  might 
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allow  I  cubic  foot  of  gas  per  foot- 
caudle  per  100  square  feot  of  floor 
area  illuniiuated.  In  Holophane  instal- 
lations, and  with  indirect  arc  lighting, 
tlie  corresponding  rule  might  be  25 
watts  i^er  foot-candle  per  100  square 
feet  of  floor  area  illuminated.  Natur- 
ally, sucli  data  were  very  approximate. 
The  concluding  portion  of  the  lecture 
wa.s  given  up  to  school  lighting,  some 
of  the  data  presented  before  the  Illu- 
minating Engineering  Society  being 
given,  and  a  .series  of  slides  lent  by  the 
Union  Electric  Co.  and  the  Gas  Light 
and  Coke  Co.  shown. 

At  the  conclusion  of  the  lecture  Mr. 
Leon  Gaster  said  a  few  words,  expres- 
sing his  appreciation  at  the  support 
the  course  had  received,  and  expressing 
his  regret  that  he  would  not  be  able 
to  be  present  at  the  last  lecture  on 
Febuary  15th  on  account  of  the  annual 
dinner  of  the  Illuminating  Engineering 
Society. 

On  February  15th  the  lecturer  began 
witli  a  brief  recapitulation  of  the  main 
points  dealt  with  previously,  and  then 
passed  on  to  a  brief  review  of  various 
joractical  problems.  The  hghting  of 
private  houses,  libraries,  shops,  work- 
shops, antl  streets  was  touched  on  in 
turn,  the  remarks  being  illustrated  by 
an  excellent  series  of  slides.  Some  of 
the.se  had  been  prepared  by  the  lecturer 
for  past  meetings  of  the  Illuminating 
Engineering  Society  ;  others  were  lent 
by  the  LTnion  Electric  Co  and  the  Gas 
Light  and  Coke  Co.,  showing  respec- 
tively examples  of  lighting  by  inverted 
arcs  and  incandescent  gas.  There  was 
also  a  special  series,  kindly  furnished 
by  the  British  Thom.son-Houston  Co., 
dealing  with  their  "  Eye-Rest  "  system 
of  indirect  tungsten  lighting. 

In  conclusion,  Mr.  Dow  thanked 
those  present  for  their  close  attention 
throughout  the  course,  and  expressed 
his  indebtedness  to  the  various  firms 
who  had  contributed  to  the  success 
of  the  lectures  by  lending  lantern 
slides  and  apparatus.  He  also  alluded 
to  the  benefit  to  be  derived  from  meet- 
ings of  the  Illuminating  Engineering 
Society,  which  he  advised  those  present 
to  join.  He  hoped  that  courses  of 
illuminating  engineering  would  soon 
become  a  regular  feature,  and  that  in 


the  future  he  might  have  an  opportunity 
of  dealing  with  some  of  these  points  in 
greater  detail. 

Electric  Ltghting,   Chemistry   op 
Gas,  Shades,  and  Reflectors. 

On  Tuesday,  February  6th,  Prof. 
Denton  delivered  his  second  lecture 
on  '  Electric  lUuminants,'  at  the  North- 
ampton Institute.  Besides  referring  to 
the  lamps  themselves,  electric  distribu- 
tion problems  were  touched  upon,  and 
the  distinction  between  continuous  and 
alternating  supply,  constant  current 
and  constant  P. I).,  &c.,  explained. 

The  next  lecture  on  the  list,  by  Mr. 
S.  Field,  was  devoted  to  the  chemistry 
of  coal-gas  manufacture  and  lighting. 
Problems  in  generation,  purification, 
&c.,  at  the  gas  works  occupied  the  first 
part  of  the  discourse,  and  the  final 
portion  dealt  with  the  principles  under- 
lying combustion. 

Mr.  S.  D.  Chalmers,  on  February 
20  th,  explained  the  fundamental  laws 
of  reflection,  the  distinction  between 
mat  and  polished  surfaces,  &c.  He 
then  passed  on  to  the  design  of  reflec- 
tors for  special  purposes,  such  as  the 
Holophane  prismatic  reflectors,  and 
also  said  something  on  the  subject  of 
prismatic  glass  for  use  in  windows, 
with  a  view  to  improving  the  distribu- 
tion of  daylight.  He  also  touched 
upon  the  conversion  of  light  by  phos- 
phorescence and  fluorescent  screens. 

Feb.  27th  was  allotted  to  a  lecture 
on  '  Physiological  Factors,'  by  Dr.  W. 
Ettles,  whose  previous  discourses  at 
Regent  Street  and  Battersea  Poly- 
technic we  have  already  dealt  with. 

The  three  concluding  lectures  of  the 
course  are  as  follows  :— 

March  5tli.  '  The  Practical  Use  of  Arc 
Lamps,'  by  Mr.  J.  S.  Plumtree. 

March  I2th.  '  The  Practical  Use  of 
Metallic  Filament  Glow  Lamps,' 
by  Mr.  V.  H.  Mackinney. 

March  I9th.  '  The  Practical  Use  of  Gas 
Lamps,'  by  Mr.  F.  W.  Good- 
enough. 

These  should  be  of  exceptional  interest 
to  members  of  the  Illuminating  Engi- 
neering Society  (with  which,  it  is 
interesting  to  note,  the  lecturers  are 
all  associated). 
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Indirect  Lighting  by  Tungsten  Lamps. 

The     present-day     tendency     to\\ards  the     London     offices     of     the     British 

eliminating   glare   and   harsh   shadows  Thomson    Houston    Company.       This 

in  interior  lighting  is  indicated  by  the  room  is  lighted  by  two  bowl  fittings, 

increasing  number   of  installations  on  each    containing    four    80-watt    lamps 

the  indirect  system  which  can  be  seen  equipped   with   X-ray   reflectors.     The 

in   London   and   elsewhere.     We   have  intensity  of  illumination  thus  obtained 

previously   referred   in   these   columns  at  table  height  is  3  foot-candles,  and 


The  Liyhliiig  of  a  ISuaid  llooui  by  Indirect  Tungsten  Unit: 


to  indirect  lighting  by  arc  lamps,  and  the  variation  over  the  whole  area  is 
several  examples  have  been  given,  said  not  to  exceed  one-tenth  of  a  foot- 
The  accompanying  illustration— a  repro-  candle.  The  general  effect  of  the  illu- 
duction  of  an  untouched  photograph  mination  is  very  restful,  and  in  reveal- 
taken  entirely  by  artificial  light —  ing  light  and  shade  it  is  con- 
shows  an  installation  of  indirect  sidered  to  approximate  very  closely  to 
tungsten  units  in  the  board  room  at  daylight. 


Coming  Gas  Exhibition  in  Amsterdam, 


We  notice  that  it  is  proposed  to  hold 
an  International  Gas  Exhibition  in 
Amsterdam.  Progress  in  gas  lighting 
has  been  so  rapid  during  the  past 
few  years  that  an  exhibition  of 
this  kind  should  be  of  absorbing 
interest.  We  understand  that  a 
special  feature  will  be  the  demons- 
tration of  the  industrial  and  domestic 
applications   of   gas,    and  that  papers 


bearing    on    these    subjects    will    also 
be  read. 

It  is  i)roposed  that  the  exhibition 
will  be  hekl  in  the  Industrial  Palace 
in  Amsterdam,  and  that  it  will  be 
open  from  September  14th  to  October 
fith.  Those  interested  should  com- 
municate with  Heer  van  Rossum  du 
Chattel,  Municipal  Gas  Works,  29a 
Amstel,  Amsterdam. 
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TRANSACTIONS 


Clje   Blumtnatiucj   Ciitjinccnng    ^octctp 

(Founded  in  London,   1909.) 

{The  Illuminating  Engineering  Society   is    not,    as   a    body,   responsible  for    the 
opinions  expressed  by  individual  authors  or  speakers.) 

Shop   Lighting. 

(Proceedings  at  a  meeting  of  tlie  Illuminating  Engineering  Society  heM  in  tlie  House  of  the  Royal  Society 
of  Arts  (London),  on  Tuesday,  Fel)ruary  2uth,  1912.) 

A  MEETING  of  the  iSociety  was  held  on 
February  20tli,  1912,  Mr.  F.  W.  Good- 
enough  (Chairman  of  Council)  being  in 
tlie  chair. 

The  minutes  of  the  last  meeting 
having  been  taken  as  read,  the  Chair- 
man called  upon  the  Hon.  Secretary 
to  read  again  the  names  of  applicants 
for  membership  presented  at  the  pre- 
vious meeting*,  who  were  then  for- 
mally declared  members  of  the  Society. 
The  names  of  applicants  for  member- 
ship received  since  the  last  meeting 
were  also  read  out  for  the  first  time. 

The    Chairman    then    called    upon 


which  an  illuminant  of  unusual  colour 
affected  sales  adversely,  and  had  to  be 
changed.  With  regard  to  the  lack  of 
uniformity  in  the  lighting  of  shop 
windows,  he  thought  more  should  be 
done  in  the  way  of  batten  lighting, 
using  lamps  at  the  bottom  as  well  as 
the  top  of  the  window. 

Mr.  R.J.  Wallis- Jones  referred  to 
the  general  tendency  towards  increased 
illumination,  which  was  very  noticeable 
in  shop  lighting.  He  considered  that 
indirect  arc  lighting  had  a  somewhat 
depressing  effect.  He  agreed  with  Mr. 
Harrison  that  the  stage  formed  a  good 


Mr.  N.   W.   Prangnell  (Metropolitan  model  for  shop  window  lighting,  and 

Electric  Supply  Co.)  to  open  the  dis-  described  the  special  reflectors  which 

cussion  by  reading  his  paper  on  "  Shop  he    had   installed    for    the    lighting    of 

Lighting    by     Electricit}'.'     This     was  Messrs.   Selfridge's   windows.     The   in- 


followed  b}'  a  paper  by  Mr.  A.  E. 
Bkoadberry  (Tottenham  Gas  Co.)  on 
■  Shop  Lighting  by  Gas.'  (These  papers 
will  be  found  in  extenso  on  p.  125.) 

The  Chairman,  before  declaring  the 
subject  open  for  general  discussion, 
congratulated  the  authors  of  the  papers 


tensity  of  outside  lighting  was  fre- 
quently exceedingly  great,  and  the 
values  indicated  in  the  papers  were  in 
many  cases  considerably  higher  than 
those  suggested  in  a  recent  table  ap- 
pearing in  The  Illuminating  Engineer. 
Mr.  Woodall  briefly  expres.sed  his 


on  the  amicable  spirit  in  which  they  pleasure  in  being  present  at  a  meeting 

had  treated  their  subject.     He  thought  where  the  common  interests  of  gas  and 

that  it  was  difficult  to  lay  down  any  electrical  engineers   were  discussed  in 

general  rules,  even  for  the  lighting  of  such  a  friendly  spirit, 
a  particular  class  of  shop,  owing  to  the         Mr.  R.  G.  Shadbolt  (President  of  the 

very    varied    conditions    of    street,    lo-  Institution  of  Gas  Engineers)  said  that  a 

cality,  &c.     He  ■s\as  glad  to  see  screened  good    deal    of    importance    should    be 

lighting  coming  into  more  general  use.  attached   to   the   personal   factor — dif- 

Mr.     Hadyn     Harrison    suggested  ferent  persons  were  satisfied  with  very 

stage  lighting  as  a  good  pattern  of  what  different  intensities  of  light.     In  many 

shop  lighting  ought  to  be,  but  pointed  localities  the  effect  of  improved  street 

out  certain  difficulties,  such  as  the  way  lighting  had  been  seen  in  the  greatly 

in    which    persons    usually    stood    too  increased    illumination    of    shops.     He 

close   to   the   window   to   get   the   full  was  inclined  to  ask  whether  the  maxi- 

effect  of  the  lighting.     He  insisted  that  mum    permissible    intensity    had    not 

the  object  of  shoji  lighting  must  be  to  been  overstepiDed  in  many  cases. 
sell  goods,   and    gave    an    instance  in         Mr.   F.   W.   Willcox   thought   that 

— far  greater  uniformity  shoidd  be  aimed 

*  See  mum.  Emj.,  Lond.,  Feb.,  1912,  p.  63.  at  in  shop  hghting,  and  mentioned  some 


124 


THE   ILLUMINATING    ENGINEER. 


reasons  why,  in  the  average  shop 
window,  it  was  difficult  to  get  effective 
lighting.  He  suggested  three  im- 
portant factors;  viz.,, the  height  of  the 
lamps,  the  spacing  of  the  lamps,  and 
tlieir  equipment.  The  sliallowness  of 
many  shop  windows  made  outside 
lighting  imperative,  but  in  this  matter, 
as  well  as  in  the  dressing  of  windows, 
there  was  need  for  education  of  the 
shopkeeper.  Mr.  Willcox  mentioned 
a  case  in  America,  in  which  good 
lighting  proved  sufficiently  attractive 
to  draw  customers  away  from  the 
main  street  of  shops  into  a  compara- 
tively little-frequented  district. 

Mr.  a.  H.  Richabdson  called  atten- 
tion to  the  fact  tliat,  although  there 
was  very  great  variation  in  the  values 
of  illumination  given  in  the  paper  for 
different  shops,  they  were  all  quoted  as 
good  examples,  and  he  thought,  per- 
haps, too  much  stress  was  being  laid 
on  the  question  of  uniformity.  He 
suggested  that  a  series  of  tests  carried 
out  by  the  Illuminating  Engineering 
Society  as  to  the  height  and  spacing 
of  lamps  for  shop  lighting  would  be  of 
considerable  value. 

Me.  J.  EcK  was  glad  that  Mr. 
Broadberry  had  advocated  the  use  of 
lamps  giving  a  light  as  nearly  ap- 
proaching   daylight    as    possible.     He 


exhibited  a  model  shop-window  lighted 
by  arc  lamps  contained  in  a  space 
above  the  window,  and  shining  through 
diffusing  glass. 

Me.  W.  E.  Bush  described  some 
slides  showing  examples  of  shop- 
lighting  by  tungsten  lamps,  both  on 
the  direct  and  indirect  systems. 

Me.  L.  Ga.ster  spoke  on  the  subject 
of  effective  window  dressing,  and  in- 
sisted that  a  shop  window  should  only 
exhibit  samples  of  what  might  be 
purchased  inside,  and  should  deal 
especially  with  the  latest  goods  on  the 
market.  He  also  referred  to  an  exhi- 
bition of  shop  lighting  in  Berlin,  a  year 
or  two  ago,  in  which  some  very  beauti- 
ful effects  were  obtained  at  a  cost 
which  was  limited  by  the  rules  to  a 
certain  amount. 

At  the  conclusion  of  the  discus- 
sion, the  Chairman  announced  that 
the  authors  would  prefer  to  communi- 
cate their  replies  for  insertion  in  the 
Proceedings,  and  a  hearty  vote  of 
thanks  was  then  accorded  to  them, 
the  motion  being  carried  with  acclama- 
tion. 

The  next  meeting  was  announced  to 
take  place  on  March  I  9th,  when 
papers  %\ould  he  read  on  the  "  Lighting 
OF  Feinting  Offices,'  by  Me.  Justus 
Eck  and  Mr.  F.  W.  Goodenough. 


Official    Notice  of  Next   IVIeeting. 

The  next  meeting  of  the  Ilhiminating  Engineering  Society  will  take  place 
at  8  o'clock  at  tlie  House  of  tlie  Royal  Society  of  Arts  (John  Street,  Adelphi,  London, 
W.C.)  on  Tuesday,  March  19th,  1912,  when  papers  on  the  Lighting  of  Printing 
OfiSces  will  1)6  rend  by  Mr.  F.  W.  Goodenough  (Gas  Light  and  Coke  Conipan}) 
and  Mr.  Justus  Eck  (Union  Electric  Company). 


Lecture  on  Illumination  at  the  Society  of  Arts. 

On   Wednesday,   March   6th,   a   paper  parison  of  Light  Sources.'     The  chair 

will  be  read  ))y  T.  Thorne  Baker  on  will   he  taken  at  8  o'clock  by  James 

'Some  Modern  Problems  of  Illumina-  Swinburne,    F.R.S.,    Past -President    of 

tion  :     the    Measurement    and    Com-  the  Institution  of  Electrical  Engineers. 


THE   ILLtTMINATING  ENGINEER. 


125 


Shop    Lighting    by    Electricity. 

By  N.  W.  Prangnell,  A.M.I. E.E.  {Metrojjolitan  Electric  Supply  Co.) 

(Paper   present*'^    at  a  raRcHng   of    the    Illuminating    Engineering    Societv    held    at   the    House  of    the 
Uoyal  Soi'  cty  of  .Vrt«,  John  St.,  Adelphi,  London,  on  Tuesday.  Feb.  L'Dth,  at  8  p.m.) 


The  present  is  a  most  oijportune  time 
for  this  and  all  artificial  lighting  pro- 
l)lems  to  be  brought  forward  and 
discussed  by  oiu'  Society.  I  say  this 
because  I  think  that  we  must  all  have 
recognized  that  the  tendency  at  the 
present  time  is  to  give  more  attention 
to  the  many  problems  involved,  and 
it  is  very  necessary  to  encourage  tliis 
tf ndeney. 


From  an  illuminating  engineer's  point 
of  view,  the  questions  involved  in 
dealing  with  the  artificial  illumination 
of  business  jjremises  where  goods  liave 
to  be  exhibited  for  inspection  and  sale 
are  far  more  intricate  than  others 
they  may  meet  with.  The  factors 
which  have  to  be  taken  into  considera- 
tion before  a  scheme  can  be  decided 
upon    are    many    and     varied.       The 


Design  for  Iiitlirect  Lighting  Fixture,  using  Tungsten  lamp?. 


The  introduction  during  recent  years 
ot  the  several  new  forms  of  illuminants, 
with  their  extremely  high  intrinsic 
brilliancy  and  greatly  improved  effi- 
ciency, has  practically  forced  all  of  us 
concerned  with  the  subject  to  scheme 
how  best  to  apply  the  new  conditions. 
When  Vie  remember  the  great  number 
and  types  of  new  fittings  and  reflectors 
1  liat  have  been  brought  into  use  within 
the  last  two  j-ears,  I  think  it  will  be 
agreed  that  some  very  useful  work 
has  been  done. 


subject  is  a  very  extensive  one  and 
difficult  to  condense  into  the  few 
practical  remarks  which  I  wish  to  make 
for  the  purpo.se  of  introducing  it  from 
the  electrical  side,  with  the  object  of 
laying  the  foundation  for  a  useful  dis- 
cussion by  our  Society.  My  remarks 
are  intended  to  apply  only  to  illumina- 
tion for  the  purpose  of  showing  goods, 
and  not  for  advertising. 

A  member  recently  suggested  that  he 
thought  the  tinie  had  now  arrived  when 
it  was  possi})le  to  .say  definitelj'  that 
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a  given  scheme  could  be  made  a  stan- 
dard for  similar  t^-pes  of  business.  In 
my  humble  opinion  the  time  for  being 
able  to  do  this  is  very  distant.  If  you 
enumerate  the  types  of  business,  you 
can  easily  carry  the  numbeis  into  three 
figures,  and  each  can,  and  must,  be 
again  divided  under  a  series  of  headings, 
such  as  '  Cla.ss  of  Bu.siness,'  '  Local 
Conditions  and  Competition,'  '  Size 
and  Shape  of  Premises,'  '  Class  of 
Goods  to  be  Shown,"  '  Electric  Sufjply 


Fig.  1a. —  General   view  of  the  ''Aduil" 
indirect  lungsten  unit. 

Available,'  &c.,  all  of  uhich  make  any 
effort  to  classify  very  difficult.  With 
a  view  to  illustrating  my  ]ioint,  I 
would  tell  you  of  a  butcher  friend  of 
mine  who  has  a  large  number  of  retail 
shops  in  London  and  the  provinces. 
He  sells  one  class  of  meat  only,  and 
considering  how  simple  a  form  of  shop 
a  butcher  requires,  you  would  surmise 
that  the  conditions  were  ideal  for  a 
uniform  scheme  for  all  his  electrically 
lighted  premises.  This  was  not  found 
to  be  possible,  and  with  forty  shops  it 
has  been  necessary  to  adopt  nine 
different  schemes.  In  one  district, 
owing  to  the  rival  butcher  using  special 
flame  arcs,  it  was  thought  advisable  to 
adopt  the  ""  Batten  "  system,  by  which 
I  mean  a  row  of  tungsten  lamps  fixed 
to  long  lengths  of  pipe  across  the  front 
of  the  premises,  each  lamp  being  pro- 
vided with  a  small  enamelled  iron 
shade,  so  arranged  that  the  light  was 
concentrated    on    to   the    meat.     With 


this  system  his  salesmen  were  able 
to  cry  his  goods  as  not  recjuiring  a  red 
glare  to  give  an  unnatural  colour  to  his 
meat.  In  another  district  the  condi- 
tions were  reversed,  and  my  friend  had 
to  adopt  flame  arcs,  and  no  doubt  his 
men  shout  about  the  healthy  glow  of 
their  meat.  These  instances  will  be 
found  to  ajiply  in  a  more  or  less  degree 
to  iiractically  nil  tvj^es  of  business. 

Mv  experience  has  also  sho^^'n  me 
that  it  is  not  feasible  to  set  a  standard 
of  measurement  of  light  as  being 
required  for  showing  a  particular  type 
of  goods.  This  may  be  a  drastic 
statement  to  make  before  so  many 
experts,  and  I  trust  that  in  the  dis- 
cussion some  members  may  be  able 
to  make  useful  reference  to  the  point. 

In  some  recent  tests  made  in  nine 
jewellers'  shops,  all  of  which  are  em- 
ploying fairly  modern  methods  for 
their  lighting,  the  illumination  was 
found  to  vary  from  6  to  15  foot-candles, 
and  in  six  general  drapery  premises 
from  2  to  8  foot-candles.  In  each  case 
the  proprietors  expressed  thcm.selves 
as  quite  satisfied  with  the  amount  of 
illumination  at  their  disposal,  and 
thought  it  neither  too  much  nor  too 
little.  All  these  tests  refer  to  interior 
illumination  taken  over  the  counters, 
and  not  to  window  lighting. 

On  the  question  of  colour  the  diffi- 
culties and  remedies  have  been  so  well 
put  to  us  in  the  extremely  valuable 
paper  recently  given  by  Mr.  T.  E. 
Ritchie  that  I  clo  not  intend  to  say 
very  much  about  it,  except  that,  for 
all  practical  and  commercial  purposes, 
the  results  to  be  obtained  by  the  use 
of  tungsten  lamps  can  be  made  quite 
satisfactory.  The  use  of  coloured 
screens  has  been  tried  in  one  or  two 
instances  in  which  I  have  been  inter- 
ested during  recent  years,  but  the 
conditions  have  had  to  be  very  special 
indeed  before  it  was  thought  necessary 
to  resort  to  this  method  in  order  to 
gain  the  end  desu'ed. 

The  matching  of  articles  certainlj' 
calls  for  a  correctly  coloured  light, 
but  for  the  sale  of  goods — when  it  is 
remembered  that  they  have  almost  for 
certain  to  be  used  in  all  kinds  and  condi- 
tions of  lights — I  rather  contend  that 
tlic  point  is  not  such  an  important  one. 
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Fig.  2.— View  of  Kodak  Company's  premises  in  Kingsway,  showing  shop-window  by  dayliglit. 


Fio.  :i.— View  uf  iuterior  of  above  premises  by  daylight. 
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It  is  usual  to  classify  lighting  schemes 
under  the  heading  of  '  Direct  '  or  '  In- 
direct '  lighting.  On  the  indirect 
method  I  wish,  firstly,  to  draw  your 
attention  to  the  very  able  series  of 
articles  at  present  being  issued  in 
Electrical  Industries,  from  the  pen  of 
Mr.  Justus  Eck.  Mi-.  Eck  seems  to 
have  given  this  method  of  illumination, 
by  the  employment  of  arc  lamps,  his 
keenest  attention.  We  must  certainly 
compliment  him  on  the  many  successful 
installations  lie  has  described,  and 
trust  that  he  ^^ill  be  able  to  give  our 
Society  still  more  information.     I  have 


lamps  is  now  being  extensively  taken 
up,  and  I  believe  that  the  success  of 
future  lighting  will  be  largely  centred 
around  this  method.  It  will  be  under- 
stood that  indirect  lighting  must  be 
handicapped  by  the  necessary  greater 
consumption  of  current  for  a  given 
result,  but  this  lower  efficiency  may  be 
outweighed  by  such  advantages  as 
better  distribution,  absence  of  glare, 
and,  possibly,  more  handsome  fittings. 
Fittings  for  indiiect  lighting  by  tung- 
sten lamps  are  now  being  developed 
by  several  firms,  and  Fig.  1  shows  a 
good     design     recently     produced.     It 


KiG.  4.— View  of  one  of  the  windows  of  tlie  Kudali  Comp;in\-  taken  at  night. 


lici'ii  interested  in  several  installations 
wlicre  this  method  has  been  employed, 
and  the  results  have  in  some  cases 
been  quite  succe.ssful. 

A  scheme  in  ■which  a  few  large 
lightin-T  units  only  are  employed  must 
suffer  very  materially  should  any  one 
of  the.ie  units  fail.  I  therefore  advo- 
cate that  as  great  a  number  of  separate 
lamps  as  possible  should  be  used. 
This,  to  my  mind,  is  more  important 
\\\\en  arcs  are  employed  than  with 
any  other  form  of  lamps.  Indirect 
lighting  by  the  employment  of  tungsten 


will  be  seen  that  there  is  a  circular 
frame  of  metal  or  wood,  and  into  this 
is  first  fixed  a  metal  bowl  w  liich  is 
white  enamelled  on  the  in.side.  \\'ithin 
this  bowl  is  placed  a  correctly  designed 
glass  prismatic  or  silvered  reflector ; 
the  single  or  multi-holder  fitting  to  take 
the  tungsten  lamps  is  suspended  above, 
and  adjusted  so  that  the  lamp  or  lamps 
ma\^  be  correctly  focussed.  By  this 
method  the  inner  bowl  can  easily  be 
removed  for  cleaning  purposes.  With 
any  inverted  scheme  this  latter  is 
a     very    important     point,    as     it     is 
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iiofcssary  to  be  able  to  remove  the 
retleetor  without  interfering  with  the 
lainjis. 

1  will  now  pass  to  the  direct  method 
of  Hghting.  and  for  the  purpose  of 
describing  the  several  schemes  to  whicli 
I  «ish  to  draw  your  attention  I  will 
classify  them  under  the  headings  of 
■  Screened  '  and  '  Unscreened.'  By 
screened  I  refer  to  methods  where  the 
illinninants  are  so  placed  that  they  are 
to  a  great  degree  hidden  from  the 
observers'  eyes.  Fig-  la  gives  a  very 
good  idea  of  what  I  mean  by  screened. 
Thiij  fitting  is  on  somewhat  similar  lines 
to  Fig.  1,   but   for  the  lower  reflector 


has    also    in    many    cases    rcducetl    the 
amoinit  of  current  consumed. 

The  first  scheme  to  whicii  I  wish  to 
draw  your  attention  is  the  installation 
recently  put  in  at  the  Kodak  Com- 
pany's premises  in  Kingsway.  Fig.  2 
shows  the  general  view  of  the  premises 
by  day  ;  Fig.  3  the  interior  of  the 
shop  by  day  ;  Fig.  4  is  a  photo  taken 
at  night  of  one  of  the  windows.  This 
latter  photo  does  not  give  justice  to 
the  illumination,  because  it  «as  not 
found  possible  to  screen  the  light  from 
the  several  street  lamps  and  buiklings 
near  by.     It  \\ill  be  plainly  seen  that 


Fig.   5.— Showing    method   of    obtaiuiiig    the 
even  illumination  in  Fig.  4. 

opaque  gla.ss  is  u.sed,  thus  allowing 
part  only  of  the  light  to  be  reflected. 
It  will  have  been  noticed  that 
during  the  past  year  this  method, 
more  especially  for  window  lighting, 
has  been  adopted  with  great  suc- 
cess by  cpiite  a  number  of  our  best 
West  End  shops.  This  has  resulted 
in    extremely    good    illumination,    and 


F'IG.   (J— Showing  trough   rellector  in  usp  at 

Messrs.  Selfridge's also  roller  blind  at  back  of 

window. 

the  shadow  s  cast  I>y  the  easels  must  be 
due  to  some  outside  source  of  light. 

The  sketch  Fig.  5  shows  the  method 
emijloyed  to  obtain  the  even  and 
shadowless  illumination  obtained.  The 
window  space  used  for  showing  goods 
is  divided  from  that  portion  of  the 
^^'indow  which  gives  daylight  to  the 
interior    shop    by  a  dust-proof    space, 
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the  bottom  of  which  is  formed  of  a 
framing  wliich  is  glazed  v,ith  prismatic 
reflecting  glass.  On  the  roof  of  this 
space,  which  is  15  in.  deep,  are  placed 
two  I7-^^•att  lamps  over  each  piece  of 
glass.  In  the  window  sho«n  in  Fig.  4 
there  are  twelve  lamps,  making  a  total 
of  300  watts.  The  cubic  capacity  of 
the  window  space  is  525  cubic  feet,  or 
057  watts  per  cubic  foot.  To  my  mind, 
this  system  is  an  ideal  one,  and  one 
which  could  be  adopted  ^^  ith  advantage 
and  small  expense  by  a  large  number 


large  scale  at  Messrs.  Self  ridge's,  and 
which  has  been  taken  up  by  several  of 
the  large  West  End  shops — is  that  of 
placing  a  trough  reflector  containing 
either  vertically  or  horizontally  placed 
tungsten  lamps  across  the  front  of 
the  window  just  inside  the  glass,  and 
so  arranged  that  the  whole  of  the  Ught 
is  concentrated  on  to  the  goods  ex- 
hibited. This  scheme,  which  is  shown 
on  the  sketch  (Fig.  6),  has  its  ad- 
vantages, but,  of  course,  it  is  not  so 
shadowless    as    the    one    I    have    just 


Fig.  9.— Showing  Illumination  of  shop,  window,  and  facia  board  by  a  single  row  of  tungsten  lamps. 


of  existing  premises.  The  interior  of 
the  shop,  as  you  will  see  from  Fig.  3, 
is  illuminated  by  four  electroliers,  each 
containing  seven  25-watt  tungsten 
lamps  in  ojiaque  globes.  The  jiicture 
also  gives  a  very  good  view  of  the 
general  arrangement  of  the  window 
space. 

This  installation,  I  think,  is  as  fine 
a  one  as  could  be  devised.  The  dif- 
fusion of  light  is  so  even  that,  when 
looking  directly  at  the  window  ivom 
a  distance  of  10  ft.  to  20  ft.,  it  is  im- 
possible to  see  how  the  illumination  is 
obtained. 

A  further  scheme  for  windo\\'  light- 
ing— ^which,  I  think,  a  member  of 
our  Society,  Mr.  Wallis- Jones,  must 
have  the  credit    for  introducing  on   a 


described,  and  there  are  several  very 
important  points  necessary  to  its  adop- 
tion, the  most  important  beuig  that  in 
ca,ses  where  the  window  space  is  backed 
by  a  glazed  partition  it  is  necessary 
to  jorovide  blinds  that  may  be  drawn 
when  the  lighting  is  in  use,  for  the 
purpose  of  stopping  the  reflection  of 
the  lamps  and  reflectors  in  the  glaiss. 

In  carrying  out  .some  tests  of  an 
installation  of  this  type  recently,  some 
verydnteiesting  data  were  obtained  as 
to  the  amount  of  light  required  for  a 
given  window  if  the  articles  displayed 
were  of  a  dark  or  light  nature. 

Fig.  7  shows  .the  window  dressed 
with  dark  goods,  viz^^'fearpets^'ajirtl  the 
total  wattage  in  use  at  the  time  the 
photo   was    taken   amounted    to    1,000 
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Fig.  ?.— Showing  window  dressed  with  dark  goods. 


Fig.  8.— Showing  same  window  dressed  with  light  goods. 
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watts;  the  \\indow  sjDace  Ijcing  20  ft.  and  shape,  but  dressed  with  light 
by  12  ft.  by  12  ft.  deeji,  giving  a  goods.  In  this  case  the  watts  amounted 
wattage  of  -35  per  cub.  ft.  to  700  only,  i.e.,  -24  watts  per  cub.  ft. 


Fig.  11. — Showing  (he  use  of  Reflector  figns  in  shop  ligliting 


The  next  photo,  Fig.  8,  sliows  an-         Great  care  was  taken   in  obtaining 
other  window  of  exact I3'  the  same  size     these  pliotos  to  see  that  the  conditions 
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were  in  every  way  similar  and  exactly 
I  he  same  exposure  was  give  to  each 
plate,  with  a  view  to  showing  that,  to 
the  eye,  the  amount  of  illumination 
«as  practically  the  same  in  each  case, 
although  in  the  latter  instance  30  2Der 
cent  less  energy  was  being  consumed. 

Another  scheme  of  illumination,  very 
nuich  on  the  lines  of  the  one  just  men- 
tioned, but  where  further  good  use  is 
made  of  the  light  source,  is  shown  in 
the  sketch  Fig.  9.  In  the  shop  in 
(|uestion  the  top  facia  board  is  so 
lowered  and  constructed  that  by 
j)lacing  a  single  row  of  sixteen  30  watt 
tungsten  lamps  behind  it  the  shop, 
■\\  liicli  is  20  ft.  deep,  obtains  the  whole 
of  its  artificial  illumination  from  this 
one   source   alone,   while   at   the   same 


photo  of  this  particular  shop,  but 
Fig.  10  is  of  an  installation  .somewhat 
on  similar  lines,  and  shows  what  result 
can  be  obtained. 

In  a  somewhat  similar  installation 
to  this,  recently  carried  out,  there  was 
Ijrovided  a  second  name-plate  along 
the  bottom  of  the  window,  constructed 
in  the  same  \^•ay  as  the  above-mentioned 
facia,  but  with  only  eight  30  watt 
lamjJS  spaced  along  the  back,  and  much 
nearer  to  the  glass  than  the  ujiper  facia, 
so  that  they  could  not  be  seen  from 
the  outside  of  the  window. 

The  advantages  of  having  a  facia 
board  the  name  on  which  can  be 
easily  read  by  night  as  ])y  day  must  be 
obvious  to  all. 

Another    method    which    has    been 
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Fig.  12.— Arrangement  of  sign  reflector  to  denote  a  particular  department. 


time  the  name  on  the  facia  board  is 
illuminated.  The  facia  board  is  con- 
structed of  a  stout  framing,  in  which 
are  placed  sheets  of  plate  glass, 
on  the  inside  of  which  is  painted  the 
firm's  name.  These  name-plates  are 
backed  with  stout  opal  glass,  and  the 
row  of  lamps  is  suspended  about 
8  in.  away  from  it.  In  the  picture 
it  wll  be  noticed  that  a  large  reflector 
is  shown  at  the  back  of  the  shop  ;  this 
was  fixed  Mith  the  idea  of  reflecting 
some  of  the  light  down  to  the  counter 
and  to  the  fornard  part  of  the  shop, 
where  shadows  from  the  goods  in  the 
window  miglit  be  cast.  The  results  of 
the  installation  were  extremely  satis- 
factory.    I  am  sorry  I  cannot  show  a 


adopted  with  advantage,  and  which 
is  more  applicable  to  premises  where 
a  series  of  articles  are  suspended  from 
the  ceilings  throughout  the  shop,  is 
the  employment  of  what  are  known  as 
reflector  signs,  and  it  is  surprising  the 
satisfactory  results  that  can  be  ob- 
tained by  the  use  of  these,  and  also  the 
very  economical  «ay  in  which  it  can 
be  done.  The  sketch,  Fig.  II,  is  of 
a  shop  lighted  on  these  lines.  This  is 
an  identical  case,  and  the  whole  wattage 
required  for  the  shop  in  question,  ajiart 
from  two  arc  lamps  outside  for  the 
jjurpose  of  ad\'ertising,  and  which 
have  been  jalaced  well  above  the  shop 
window,  amounts  to  only  540  watts. 
The  reflector  signs  that  have  been  used 
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are  made  up  as  sho^\ii  in  Fig.  12. 
The  signs  are  constructed  of  a  framing, 
usually  of  picture  moulding,  with,  a 
carrier  board  arranged  at  right  angles 
at  the  to23  of  the  back,  and  on  this 
board  are  fixed  the  lamp-holders — i^re- 
ferably  of  a  spring  ty^je.  Li  the  frame 
is  first  placed  a  thin  metal  stencilled 
plate  and  behmd  this  a  sheet  of  opal 
glass,  the  glass  and  stencils  being  held 
in  position  by  buttons  at  the  back. 
In  the  installation    just  described   the 


Fig.  13.— Showing  a  type  of  lamp  specially 
designed  for  illuminatiug  from  the  outside  a  closely 
dressed  window. 

wording  of  the  stencils  is  such  as 
to  denote  that  the  portion  of  the 
counter  innncdiatcly  under  is  the  one 
for  dealing  with  the  goods  mentioned. 
The  stencil  plates  being  removal)le.  a 
few  spare  stencils  will  allow  of  the 
wording  being  changed  as  often  as 
required.  In  placing  the  signs  down 
the  centre  of  the  shop,  care  ^^•as  taken 
to  so  arrange  their  height  that  none 
obscured  the  next  behind  from  the 
sight  to  a  customer  when  entering  the 
premises.  In  this  particular  case  the 
window  is  what  is  kno\\n  as   "  back- 


dressed  " — that  is  to  say,  the  goods 
sho\\n  are  not  set  to  the  front  of  the 
window.  If  the  window  should  be 
dressed  to  the  front,  the  only  altera- 
tion required  would  be  to  remove 
the  window  signs  and  to  fix  out- 
side one  on  somewhat  similar  lines, 
but  of  stouter  construction.  Fig.  13 
shows  a  window  illuminated  by  a 
form  of  fitting  especially  designed 
by  the  County  of  London  Electric 
Supply  Co.  for  illuminating  from 
the  outside  a  closely  dressed  win- 
dow. Inside  the  reflector  are  placed 
a  number  of  tungsten  lamps,  according 
Id  the  size  of  the  window.  The  dis- 
tance at  which  the  fitting  is  fixed  from 
the  window  is  so  adjusted  that  the 
whole  window  gets  its  fair  share  of  the 
available  illumination.  In  these  cases 
the  outside  fittings  should  be  detach- 
able, so  that  during  the  several  months 
of  the  year  when  outside  lighting  may 
not  be  required  they  can  be  moved 
and  stored  away.  If  I  may  be  allo\\'ed 
to  depart  from  the  subject  of  illumina- 
tion for  one  moment,  I  should  like 
\ery  much  to  emphasize  this  removal 
(if  outside  fittings,  which,  I  think, 
should  be  made  detachable  ;  this 
should  not  only  apply  to  the  actual 
fittings,  but  also  to  brackets  and  their 
suiijidits.  Xcithing  to  my  mind  is  so 
uusiglitly  as  to  see  a  lot  of  more  often 
than  not  rusty  brackets  and  ironwork 
on  the  front  of  any  premises  during 
liours  of  daylight. 

It  has  liccii  ])leasing  to  see  how  the 
use  (if  retiectdr  signs  for  window  lighting 
has  increased  during  the  past  year. 
One  of  the  most  recent  firms  to  adopt 
this  method  in  the  West  End  of  London 
is  Messrs.  Henry  Heath.  I  have  been 
able  to  obtain  a  photo  (Fig.  14)  which 
gives  a  very  good  idea  of  the  advantages 
of  these  reflectors,  while  at  the  same 
time  showing  ho«'  very  ornamental 
they  can  be  made. 

A  further  illustration  of  screened 
lighting,  more  especially  for  internal 
window  illumination,  is  the  use  of 
"  Tubolite,"  which,  owing  to  its  narrow 
construction,  enables  it  to  be  placed 
round  the  corners  of  the  windows, 
practically  out  of  sight,  and  its  use 
also  allows  of  a  much  closer-to-the- 
window    dressing    of    the    goods    dis- 
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played,  without  the  necessity  of  pro- 
viding outside  fittings.  The  objection 
to  the  use  of  "  Tubolite  "  has,  up  till 
recently,  been  the  current  required, 
owing  to  it  having  l)een  noces.saiy  In 
make  the  lam])s  with  rail)on  filanu'iits. 
Tliis  trouble  has  now  been  surmounted. 
and  metal  filament  lamps  are  available 
consuming  only  15  watts  per  candle- 
power.  I  am  able  to  show  you  two 
photos  of  windows  illuminated  with 
■■  Tubolite,"  one  being  a  furniture  shop 
(Fig.  15)  and  the  second  (Fig.  16)  a 
i^indow  display  of  prints  in  a  picture 
shop.  This  latter  type  of  display 
calls  for  very  special  care,  and  I  doul)t 
whether  any  other  method  could  lie 
applied  with  better  results,  both  from 
the  points  of  view  of  illumination  and 
cost. 

Coming  to  type  2,  namely.  '"  un- 
screened "'  lighting,  there  arc  manv 
shop  proprietors  who  prefer  this 
method,  and  there  is  no  question  thai 
for  some  classes  of  bu.siness,  if  well 
carried  out,  it  has  its  advantages, 
though  only  so  far  as  internal  illumina- 
tion is  concerned,  and  not  for  window' 
lighting.  When  it  has  been  decided 
that  lighting  shall  be  carried  out  on 
these  lines,  it  is  advisable,  in  my 
opinion,  as  in  the  case  of  indirect  arc 
lighting,  to  introduce  as  large  a  number 
of  small  illuminating  points  as  po.ssible 
in  preference  to  a  few  powerful  ones, 
so  as  to  subdue  as  much  as  possible 
our  great  enemy — glare.  In  many 
cases  it  is  possible  to  introduce  some 
tj'pes  of  shades  with  the  object  of  either 
subduing  glare  or  concentrating  the 
light  in  some  jsarticular  direction. 
Great  attention  has  recently  been 
given  to  the  scientific  development  of 
several  tj^es  of  reflecting  shades, 
and  some  of  the  results  have  been 
extremely  satisfactoiy.  The  design  of 
.such  shades  is  very  important,  and, 
of  cour.se,  must  vary  according  to  the 
results  required.  If  shades  are  used, 
as  I  have  before  mentioned,  care  should 
be  taken  to  make  them  easily  detach- 
able for  cleaning  purposes.  This  especi- 
ally applies  to  prismatic  glassware, 
where  the  results  required  may  be 
impaired  by  an  accumulation  of  dust. 
Some  very  effective  examples  of 
lighting  with  a  large  number  of  small 


candle-power  lamps  have  recently  been 
carried  out,  and  one  especially  attracted 
me  in  a  boot  store.  In  this  case  there 
are  fifty  tungsten  lamps,  without  shades 
or  leflectors,  spaced  over  the  white 
ciMhiig  ;  each  lamp  is  of  30  watts, 
making  a  total,  when  the  lamps  which 
are  used  for  the  illuminated  facia  are 
added,  of  2,000  watts  (or  a  consumption 
of  two  units  per  hour  when  the  whole 
of  the  lighting  is  going).  The  illumina- 
tion in  this  case  is  practically  even 
throughout  the  premises,  and  owing 
to  the  lamps  being  placed  so  near  the 


Fig.  14.— Showing  ornamental  reflector  sign  in 
front  of  shop  window. 

ceiling  the  effect  is  pleasant  and 
the  glare  not  in  the  least  excessive. 

This  one  illustration,  I  think,  will 
suffice  for  reference  to  the  luiscreened 
method,  as  although  I  say  the  results 
may  be  good,  they  still  will  not  compare 
with  any  method  «here  the  illuminants 
are  out  of  sight. 

Personally,  I  am  not  a  great  believer 
in  photograjihy  for  showing  the  results 
of  ligliting,  but  special  care  has  been 
taken  with  tlie  photos  I  have  obtained 
to  see  that  the  conditions  are  as  accurate 
as  it  is  possible  to  obtain  them. 

In  conclusion,  I  should  like  to  again 
.say  that  I  hope  these  few  all  too  brief 
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Kto.  15. — Showing  the  illiiiiiiuatioii  of  a  fiuiiitiii-r  thop  In  "  Tuholite.' 


FiCi.  IG.— Showing  the  illumiuatioii  of  a  idcture  shoj)  In  "I'uliolitf. 
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remarks  of  mine  on  the  electrical  side 
of  the  shop  lighting  cjuestion  will  help 
to  open  up  a  useful  discussion  on  a 
subject  which,  in  my  opinion,  has  a 
veiy  large  field  for  useful  \\ork  for 
(his  Society;  and  I  should  like  also  to 


thank  Messrs.  Kodaks,  Duncan  Watson, 
Adnil  Electrical  Co.,  Linolite.  and 
several  of  the  London  electric  supply 
undertakings  who  have  kindly  helped 
me.  to  obtaiii  pliotos  and  supplied 
general  and  useful  information. 


[Owins  to  the  riemands  on  our  spnce  we  propose  to  leave  over  the  account  of  the  dLscussion 
of  these  papers,  together  with  the  autliors'  replies,  until  the  next  number. — El).] 


NEW    MEMBERS   OF    THE   SOCIETY. 

The  names  of  the  ap|)licants  for  membership,  read  out  at  the  previous  meeting  on 
.Tiinuary  Ititli.  were  formally  anntumced  for  the  second  time,  and  these  gentlemen 
ucri'  (li'dannl  Members  of  the  Illuminating  Engineering  Society.* 

In  addition  the  names  of  the  following  gentlemen  have  been  duly  submitted  and 
ajiproved  by  tlie  Council,  anri  wci-e  read  out  by  the  Hon.  Secretary  at  the  meeting 
of  the  Society  on  February  20th  : — 
Members  : — 

riiief  Engineer.  Tottenham  and  Edmonton  Gas  Co..  6.39, 

Higli  Road.  Tottenham.  London,  N. 
Engineer  to  Holophane,  Ltd..   26,  Palewell  Park.  East 

Sheen.  S.\\'. 
Engineer    to     Holophane,     Ltd.,     :!,     Orchard     Studios. 

Brook  Green.  London.  \V. 
Assistant  Managim;  Din-ctor  of  tlie  Welsbach  Light  Co.. 

Ltd..  2-tA,  Su-s,  X  S(|iiare,  Hyde  Park.  London.  \V. 
Electrical  Engimii-.  (uniston.  Haslemere.  Surrey. 
Electrical  I^ngineer.  A,  Ijank  Plain,  Norwich. 
Engineer.    Tottenham,    and    Edmonton    (!as    Co..     '>!, 

Queen's  Avenue,  \V'incl]more  Hill,  London,  N. 
Electrical    Contracting    Engineer.    47,    Victoria    Street, 

London.  S.W. 
Ophthalmic  Sirrgeon,  Tudor  Lodge,  Egham. 


Broadl)err\-.  .A.  E.. 
Butts,  l''..  W. 


Carlisle.  T.  H. 
Lovinson.  E. 


.^^anners-Slnitl 
Redgment.  ( ;. 
Richardson,  .A.  H. 

Sunderland.  L. 

Tomlinson.  .T.  H. 


J.  .\. 


I//,im 


Eng  ,  L  'nil.,  B'eb.,  1912,  p. 


03. 


The  International  Petroleum  Commission. 


We  have  received  from  Dr.  Ubbelohde. 
the  General  Secretary  of  the  Inter- 
national Petroleum  Commission,  a  suc- 
cinct account  of  tlie  Proceedings  at 
the  last  Annual  Meeting,  in  Vienna, 
in  January  of  this  year. 

At  this  meeting  about  120  delegates 
from  the  Chief  European  States,  and 
also  from  the  United  States  of  America 
and  Canada,  were  present,  and  many 
interesting  communications  were  pre- 
sented, including  a  paper  summarizing 
the  aims  and  objects  of  the  Commission, 
by  Prof.  Ubbelohde  himself.     An  effort 


is  now  being  made  to  standardize  the 
conditions  of  testing  for  petroleum, 
paraffin,  benzine,  asphalts,  &c.,  in 
various  countries,  and  the  questions  of 
international  nomenclature,  methods 
of  testing,  and  conditions  of  storage 
and  transport  are  undergoing  careful 
consideration. 

With  the  object  of  dealing  with  these 
matters  more  fully,  national  sub-com- 
mittees, in  communication  with  the 
chief  International  Commis.sion,  have 
been  established  in  all  the  most  im- 
portant countries  concerned. 
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Shop  Lighting  by  Gras. 

By  a.  E.  Beoadberry 
(Mem.  Inst.  Gas  Engineers).  (Totlenhnm  and  Edmonton  Gas  Co.) 

(Paper  preseiitert  at  a  meeting  of  the  Illuminating  Engineering  Snciety,  held  at  the  Hnuse  of  the  Koyal 
Society  of  Arts,  John  .St.,  Ailelphi.  Loudon,  on  Tuesday,  Feb.  20th.  at  8  P.M  ) 


As  I  have  been  asked  to  contribute 
a  paper  on  the  above  subject,  the  only 
excuse  I  have  to  maliC  in  connection 
with  it  is  that  I  fear,  o\\'ing  to  the  very 
short  notice  I  had,  and  coining  as  it 
does  at  a  time  when  I  liave  much  other 
work  in  hand,  it  must  necessarily  be 
rather  inadequate,  and  fail  to  do  justice 
to  the  theme. 

In  thi.s  illustrious  Illuminating  Engi- 
neering Society  I  cannot  hope,  on  the 
spur  of  the  moment,  to  do  much  in 
the  way  of  instruction  to  your  members  : 
all  I  can  venture  to  attempt  is  to  make 
a  few  general  ob.servations.  outline 
some  careful  researches  which  should 
be  made  for  guidance  in  arranging  the 
lighting  of  shops,  and  to  place  before 
you  on  the  screen  a  few  illu.strations  of 
"well-lighted  places  of  business  which 
owe  their  brilliance  to  gas  lighting. 

Your  members  are  all  interested  in 
the   business   of   artificial   lighting,    on 
the  proper  attention  to  which  depends 
the  extent  of  success  of  any  business, 
perhaps  more  than  on  any  other  factor 
or  influence — indeed,  the  lighting  com- 
pany with  which  I  liave  the  honour  to 
be  connected  has  adopted  as  its  motto 
'■  Trade  follows  good  lighting  "  ;  and  in 
proof  of  this  claim  I  could  instance  a 
case   in   our   area   where   quite   a   nice 
little  community  lived  in  almost  rural 
comfort  in  a  sequestered  spot  ju.st  clear 
of  the  traffic  of  a  main  road  for  many 
years,    and    the    tradesmen    on    '"  The 
Green "     made     comfortable     incomes 
until    the   advent   of   tramways   along 
the  main  road.     The  development  thu.s 
caused  produced  some  rows  of  fine  new 
shops,  which  were  well  lighted,  and  it 
was  soon   found   that  even   tlie  good, 
quiet  folk,  who  for  ages  had  been  quite 
.satisfied  with  the  old-fashioned,  dismally 
lighted    shops     could    not    resist    the 


attraction  of  the  brilliant  illumination, 
and  forsook  their  old  metliods  and 
customs  to  such  an  extent  that  the 
well-to-do  shopkeepers  on  "  The  Green  " 
were  aghast  at  the  fall  in  their  takings. 
This  f)oints  to  a  fact  that  all  illuminating 
engineers  must  recognize,  namely,  that 
in  all  towns  and  cities  the  standard  of 
illumination  is  always  on  the  up-grade. 
In  shop  lighting  the  case  I  have  men- 
tioned illustrates  it,  and  shows  that 
the  customer  appreciates  the  raised 
standard,  and  tradesmen  of  all  kinds 
must  vie  with  each  other,  not  only  to 
satisfy  their  customers,  but  to  make 
the  lighting  of  their  shops  an  advertise- 
ment for  their  wares. 

In  small  country  villages  one  sees 
sometimes  even  now  a  small  shop  lighted 
by  only  one  candle,  but  inside  modern 
town  .shops  the  minimum  candle-power 
required  for  giving  a  good  appearance 
is  three  to  four  candles  for  every  foot  of 
floor  area. 

Necessarily  the  light  must  be  greater 
in  some  parts  than  in  others,  but  general 
evenness  is  to  be  aimed  at  and  glare 
avoided. 

Window  lighting  and  outside  lighting 
naturally  partake  more  of  the  advertis- 
ing or  tradesman's  interest  ;  while  the 
inside  lighting,  in  -which  the  customer 
i.s  more  interested,  should  be  of  a  more 
useful  kind,  and  both  should  be  care- 
fully studied. 

Although  j^our  members  are  all 
brothers  in  so  far  as  the  promotion  of 
eft'ective  lighting  is  concerned,  there  are, 
I  know,  .several  rival  interests,  and  I 
have  therefore  been  laid  under  instruc- 
tions to  avoid  controversial  statistics. 
This  I  ^^•ill  endeavour  to  do,  and  confine 
myself  to  matters  ^^here  interests  are 
blended  in  one  common  regard.  Ri- 
valrv  must  continue  between  the  various 
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Fig.  1.— The  Lightiug  of  Lewisham  High  Street. 


Fig.  2.— Exterior  Shop  Lightiug  at  Wood  Green. 
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factious,  but  I  would  like  to  pay  my 
tribute  to  the  good  work  which  is  beiug 
done  by  thi.s  Society,  and  by  its  har- 
monious meetings,  in  lessening  the 
misunderstandings  and  increasing  the 
esteem  of  all  for  each  other.  I  will 
try  to  avoid  any  jarring  or  discordant 
note. 

Gas  is  to  be  my  theme,  but  not  gas 
as  it  used  to  be  understood — a  sub- 
stance which  was  consumed  direct,  and 
obtained  a  comparatively  poor  result 
from  the  heating  to  incandescence  of 
carbon  particles  dissociated  in  the 
flame.  It  takes  a  long  time  in  many 
cases  to  destroy  entirely  long-estab- 
lished impressions,  and  unfortunately 
there  are  still  some,  even  amongst 
illuminating  engineers  who  are  not 
actively  engaged  in  the  gas  industry, 
and  who  do  not  therefore  know  its 
great  strides,  who  still  picture  in  their 
minds — when  gas  is  spoken  of — old 
flat -flame,  smoky  burners,  attached 
to  ugly  fittings,  and  contained  in 
dirty  globes  or  perhaps  wire  cages. 
This  style  of  gas  lighting  is  a  thing  of 
the  past,  and  the  gas  lighting  with 
which  any  scientific  society  such  as 
this  has  to  deal  is  the  incandescent 
gas  light  invented  in  1887  by  Dr. 
Auer  von  Welsbach,  and  since  vastly 
improved  by  many  other  inventors. 
The  gas  itself,  as  sent  out  from  the 
gas  works,  is  much  the  same  as  it  used 
to  be  ;  but  instead  of  being  so  burnt 
as  to  heat  just  as  much  of  the  inlierent 
carbon  as  possible  to  a  poor  incan- 
descence, it  is  all  completely  oxidized 
(smoky  carbon  included)  by  means  of 
a  Bunseii  burner,  to  form  a  concen- 
trated hot  flame  about  the  filaments 
of  a  mantle  made  of  highly  incandescible 
materials — a  very  different  problem. 
So  that  gas  is  not  now  simply  burnt  to 
])roduce  light  of  itself  directly,  but 
through  another  medium;  and  I  am 
almo.st  tempted  to  go  a  step  further 
and  claim  a  very  fine  block  of  shops 
on  our  area  as  an  example  of  "  Shop 
Lighting  by  Gas."  as  in  that  ca.se  the 
medium  used  to  transfer  the  heat  energy 
of  the  gas  into  light  is  merely  a  gas 
engine,  a  dynamo,  and  a  set  of  best 
electric  lamps.  After  all,  what  does  it 
matter  whether  the  medium  be  one 
substance  or  another,  so  long  as  the 


primary  agent  is  the  same  ?  Perhaps 
it  would  be  out  of  jslace  to  go  into  the 
candle  efficiency-  per  gas  consumed  as 
against  similar  efficiency  in  incandescent 
gas  lighting,  so  I  will  just  leave  it  there, 
and  merely  say  the  block  referred  to  is 
a  good  example  of  a  cheap  way  to  pro- 
duce light  from  gas  by  the  medium  of 
electric  "  juice  "  heating  filaments  and 
carbons  to  incandescence.  It  shows 
once  more  how  intermingled  our  inter- 
ests become,  and  points  out  that  soon 
we  shall,  as  lighting  engineers,  be  able 
to  meet  and  discuss  these  points  on  a 
general  gromid  without  any  uncharit- 
ableness. 

As,  later,  I  shall  frequently  mention 
high-pressure  lighting,  I  will  here  say 
its  object  is  to  obtain  a  better  ad- 
mixture of  air,  and  so  obtain  higher 
flame  temperatures.  The  effect  of  the 
higher  temperatures  is  undoubtedly 
to  produce  rays  of  a  superior  quality 
from  the  incandescent  media  than  can 
be  obtained  at  lower  pressures  ;  but, 
for  shop  lighting,  high  pressure  is 
mostly  confined  to  outside  lighting  for 
obvious  reasons  ;  but  the  same  object 
of  more  rapid  oxidation  of  the  gas  and 
more  intense  flames  can  as  easily  be 
attained  \\ith  high-pressure  air  and 
low-pressure  gas  ;  and  as  leakages  of 
the  former  are  of  little  importance,  and 
would  not  matter  indoors,  lighting 
engineers  nuist  give  this  subject  moie 
attention.  Both  substances  lieing 
untler  pressure,  adjustments  would  be 
ea.sier,  and  the  only  drawback  wduid 
be  that  six  to  seven  times  the  Imlk  of 
heavier  material  would  have  to  l)c 
handleil,  and  cunse(|uently  larger  mains 
or  nuich  higher  pressures  used  for  com- 
pressed air. 

For  crowded  comnnniities  perliai)s 
the  most  effective  form  for  general 
advertisement  of  localities  is  uniform 
rows  of  outside  lighting,  all  lamps 
being  arranged  in  regular  and  corre- 
spomling  positions  throughout  a  long 
line,  as  is  done  in  Lew  isham  High  Street 
(Fig.  1).  Unfortunately,  howevei'.  as  a 
general  rule  individual  tradesmen  re- 
quire not  only  varying  heights,  but 
also  varying  units  of  light,  as  in  Wood 
Green  (Fig.  2).  This,  unfortunately,  is 
an  old  illustratibn  :  the  lights  are  now- 
much     more     numerous     and     varied. 
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Generally,  the  lights  are  «ell  up  from 
tiie  line  of  vision,  and  objectionable 
glare  is  avoided.  The  great  object  of 
the  illuiiiinating  engineer  ought  to  be 
to  influence  and  educate  the  con.sumer 
to  adopt  a  regular  and  diffused  light, 
and  to  avoid  as  much  as  possible  garish 
glares,  which  not  only  hurt  the  eyes  at 
the  time  and  tend  to  permanently 
damage  them,  but  also  to  create  the 
inward  desire  to  be  clear  of  their  influ- 
ence,  instead  of  stopping  to  examine 


claim  without  further  investigation  to 
be  qualified  to  do  more  than  assert 
that  the  nearer  we  get  to  the  solar 
sjjectrum  the  more  valuable  the  effect 
of  the  lighting.  That  there  are  differ- 
ences in  the  recjuirements  of  various 
trades  I  think  nobody  will  deny,  and 
that  all  can  be  met  by  incanctescent 
gas  I  believe  I  could  demonstrate 
individually  in  all  trades  by  photo- 
graphs if  I  had  had  more  time  at  my 
disposal  ;    but,   short  as  it  has  been, 


Fig.  3.— Mayiiuni's  Confectionei-y  8lures,  Uarriuga)-. 


liie  gootls  displayed  in  the  window. 
On  the  other  hand,  it  is  a  great  pleasure 
to  any  one  to  be  in  a  comfortable, 
genial,  and  diffused  light,  the  brighter 
the  better,  because  colours  and  ma- 
terials can  be  better  seen  and  judged 
the  brighter  and  better  the  light,  so 
long  as  it  is  well  diffused. 

There  is  .said  to  be  .something  more — 
and  I  believe  there  is — in  the  quality 
of  the  lays  given  out  b^'  various  modes 
of  lighting  Mhich  it  behoves  illuminat- 
ing engineers  to  study  ;    but  I  do  not 


I  hope  that  what  I  now  propose  to  put 
on  the  screen  will  show  that  gas  can 
satisfy  practically  all  of  the  varying 
piesent-day  demands.  Incandescent  gas 
enables  tradesmen  of  all  deserijjtions 
to  light  their  premises  most  excellently 
and  safely,  and,  if,  as  already  suggested, 
trade  follows  good  lighting,  it  may  be 
used  not  only  as  an  ilhiminant,  but  also 
as  a  form  of  advertisement,  and  the 
enterprising  tradesman  can  well  and 
\\i.sely  sav,  '"  Hang  the  expense  if  I 
double  my  takings  :  a  few  pounds  spent 
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ov'er  good  lighting  is  good  business." 
This,  I  think,  all  sides  of  the  lighting 
industry  will  uphold. 

Fig.  3  gives  my  first  illustration  of 
shop  lighting,  namely,  the  exterior  of 
Maynard's  Confectionery  Stores  at 
Harringay.  This  style  of  hghting  may 
be  said  to  be  t\'pical  of  many  shops 
well  lighted  by  gas.  The  six  upright 
'■  C  "  burners  are  concealed  behind  the 
obscured  upper  portion  of  the  window, 
and  are  fitted  «-ith  mirror  reflectors, 
which  direct  the  whole  of  the  lighting 


li  foot-candles.  The  visual  effect  of 
this  form  of  lighting  is  very  good  and 
satisfactory,  and  although  the  illu- 
mination in  the  shadows  does  fall  in 
places  to  1  foot-candle,  the  objects 
even  there  are  easily  visible.  This 
style  of  window  lighting  lends  itself 
admirably  to  confectioners'  and  jewel- 
lers" shops,  where  it  is  desirable  to 
completely  enclose  the  window  against 
dust,  which  is  very  prevalent  in  many 
main  roads,  and  particularly  in  the 
one  in  which  this  shop  is  situated. 


Flu.  i;.      KxtiTiMr...   I'    ,  :•  -  ,   - 

downwards  upon  tlie  wares  displayed. 
This  is  a  very  effective  form  of  lighting 
for  any  window  where  the  goods  are 
dressed  in  tiers.  Observations  were 
taken  by  means  of  the  Holophane 
lumeter  of  the  surface  brightness  of 
the  white  surfaces  of  the  goods  in  the 
window  as  follows  :  Horizontal  white 
surfaces  of  the  liottom  of  the  window 
showed  5-6  to  6-9  foot-candles.  The 
vertical  white  surfaces  at  various 
heights  showed  from  42  to  12-5  foot- 
candles,  \^hile  the  vertical  surfaces 
under   the   shelves   showed   onlv   1    to 


<liop  (Messr,-.  Lees),  Harringay. 

Fig.  4  shows  the  interior  of  Messrs. 
Deacock's  provision  stores  at  Harrin- 
gay. which  is  typical  of  many  others 
in  the  same  business.  It  often  hap- 
pens that  this  class  of  shop  i.s  fitted 
with  light  -  coloured  decorations  — 
either  white  paint,  \\hite  tiles  or 
marble — the  chief  object,  of  course, 
being  to  secure  more  hygienic  condi- 
tions. Incidentally,  however,  the  supe- 
rior reflectiveness  considerably  helps 
the  general  illumination  of  the  shop. 
This  is  further  assisted  in  this  case 
by  a  large  mirror  at  the  end  of  the  shop. 
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Fig.  4.— Interior  of  DeaLOck's  I'rovision  Stores,  Harringay. 


JFiG.' 5.— Exterior  of  De^oock's  Provision  Stores,  Harringay. 
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This  and  the  nature  of  the  business  is 
well  shown  in  the  photogiaph.  The 
shop  is  lighted  by  sixteen  inverted  lnw- 
jiressure  burners,  arranged  on  l\\ii- 
light  pendants,  the  burners  being  7  ft. 
from  the  floor.  The  shop  is  illJ  ft. 
long  by  14|  ft.  in  width,  giving  a  total 
area  of  435  superficial  feet.  The  white 
marble  counters,  it  will  be  ob.served, 
are  arranged  on  each  side  of  the  shop. 
Photometric  observations  -were  made 
with  the  following  lesults  :  On  the 
counters  the  illumination  varied  froni 
10-2    to    12-8    foot-candles  ;      on    the 


Parade  as  well  as  lighting  the  outside 
counters  of  the  shop.  It  v,i\\  be  noticed 
that  there  are  also  two  low-pressure 
iii\  crtcd  lamps  over  the  outside  counter, 
t(i  the  left  of  the  picture.  Observations 
oE  the  illumination  showed  on  the  hori- 
zontal surfaces  of  the  counter  on  this 
side  24  foot-candles  ;  «'hile  that  on 
the  other  side,  having  no  assistance 
from  the  low-pressure  lights,  showed 
19-2  foot-candles.  The  vertical  sur- 
faces of  the  shelves  on  the  left-iiand 
.side  showed  9-6  foot-candles.  The 
eggs  displayed  in  the  fore  part  of  the 


ot  Store  of  Messiv.  Fi-eeman,  Hariiy,  .ind  Willis,  Harringny. 


vertical  surface  of  the  shelves  on  the 
walls  8  to  12  foot-candles  were  found  ; 
whilst  on  the  floor  the  observations 
showed  9-3  to  10  foot-candles.  The 
marble  waMn  on  the  left  side  of  the 
picture  showed  a  surface  brightness  of 
93  to  10  foot-candles.  The  illumina- 
tion is  very  uniform,  and  the  shop  has 
a  pleasant  appearance  of  being  veiy 
well  lighted. 

Fig.  5  shows  the  illumination  of  the 
exterior  of  the  same  shop,  which,  as 
will  be  .seen,  is  effected  by  three  600 
candle  -  power  high  -  pressure  lamps. 
These,    of   course,   serve   to   light   the 


window  on  the  right-hand  side  were 
found  to  have  a  surface  brightness  of 
from  1(5  to  2.5  foot-candles.  The  hori- 
zontal illumination  of  the  footway 
was  found  to  be  54  to  47  foot-candles 
on  the  ground  level,  -tthile  at  a  height 
ot  3  ft.  3  in.  (this  height,  of  course, 
being  chosen  as  a  fair  average  at  «hich 
any  article  would  be  held  in  one's  hand) 
above  ground  level  the  horizontal  illu- 
mination was  104  to  16  foot-candles. 

Fig.  6  sho«s  the  exterior  of  the 
fruiterer's  shop  (Lees),  also  in  the 
Grand  Parade,  Harringay,  which  ad- 
joins   the    provision    dealer's    last    de- 
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Fl(i.  8.— Another  example  of  Messrs.  Lilley  &  Skinner's  Boot  Stores,  in  the  district  of  the 
Gas  Light  &  Coke  Company. 
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scribed.  In  this  case  the  illumination, 
as  shown  in  the  picture,  is  due  to  three 
600  candle-power  high-pressure  and 
two  300  candle-power  inverted  low- 
pressure  lamps.  The  latter,  however, 
were  turned  out  before  the  photometric 
observations  were  taken,  and  the  illu- 
mination was  then  found  to  be  from 
86  to  10  foot-candles  over  the  various 
surfaces  of  the  wares  displayed. 

Fig.  7  .shows  the  exterior  of  the  boot 
sliop  of  Me.ssrs.  Lilley  &  Skinner,  this 
shop  also  being  in  the  Grand  Parade, 
Harringaj'.     The     lighting    is     chiefly 


not  only  on  the  goods  them.seives  having 
light  and  reflective  or  dark  and  dull 
surfaces,  but  on  the  manner  in  which 
the  window  is  dressed  with  the  goods 
and  the  colour  and  reflectiveness 
of  the  liackground.  To  illustrate 
better  what  I  mean.  Fig.  8 
.'hows  another  shop  of  the  same  firm 
in  the  district  of  the  Gas  Light 
and  Coke  Company.  Here  it  ■will  be 
seen  tliat  the  dressing  of  the  window 
is  entirely  different,  showing  that  even 
the  same  firm  has  considerable  variety, 
not  only  in  its  method  of  lighting,  but 


Fig.  la— Kxterior  of  Butcher's  f^hop  (Messrs.  AVoodward),  Wood  Green. 


effected  by  five  three-light  low-pressure 
lamps  with  parabolic  reflectors,  assisted 
by  one  600  candle-power  high-pressure 
lamp  on  a  long-armed  bracket  reaching 
out  to  nearly  the  kerb  line.  The  illu- 
mination on  the  surface  of  the  window 
varied  from  31  foot-candles  down  to 
5  foot-candles  on  the  bottom.  It  will 
be  noticed  that  the  window  is  rather 
heavily  and  thickh-  dressed,  and  is 
only  brightened  by  some  decorative 
curtains  at  the  top  of  the  window  above 
the  level  of  the  lamps,  which  are  placed 
rather  low.  The  lighting  appearance 
of  a  shop,  of  course,  greatly  depends, 


also  in  its  style  of  setting  out  the  win- 
dow, and  it  is  impossible  to  expect  to 
get  uniformity  in  shop  lighting.  As 
a  further  illustration  of  this.  Fig.  9 
shows  another  boot  shop  in  the  Grand 
Parade,  Harringay — that  of  Messrs. 
Freeman,  Hardy  &  Willis — where  the 
window  lighting  is  entirely  done  by 
four  COO  candle-power  high-pressure 
lamps.  The  illumination  on  the  surface 
of  the  window  varied  from  100  foot- 
candles  at  the  top  to  4-5  at  the 
bottom. 

Fig.  10  shows  quite  another  class  of 
trade,  namely,  a  butcher's  shop,  Messrs. 
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Woodward,  at  HighJRoad,  Wood  Green. 
This  is  an  open-fronted  shop,  as  is 
usual  with  butchers,''and  tlie  lighting 
is  done  by  three  600  candle-power 
high-pressure  lamps,  with  parabolic 
shades  on  the  outside,  and  \\'ith  one 
600  candle-po^^■e^  high-pressure  inverted 
lamp  with  concave  shade,  and  two 
inverted  low-pressure  burners  witli  opal 
shades  on  the  inside.  The  lighting 
here  again  is  good.  The  illumination 
over  the  horizontal  surfaces  outside  the 
shop  at  the  counter  level  varied  from 


by  inverted  low-pressure  burners,  which 
are  fitted  with  a  system  of  electric  igni- 
tion, and  can  be  controlled  from  distant 
points,  and  from  more  than  one  if 
required.  The  small  electric  current 
necessary  for  the  purpose  is  supplied 
by  a  6-volt  dry  cell  battery,  and  the 
mere  pressing  of  an  ordinary  bell- 
push  simultaneously  operates  the  valve 
and  lights  the  gas  by  means  of  a  plati- 
num igniter,  which  glows  during  the 
time  that  the  button  is  being  pressed 
and  the  current  passes.     This  is  typical 


Fig.  11.— Interior  of  Druggist's  Store  (Messrs.  Heppell's),  Straud. 


11-2  to  13-8  foot-candles;  while  the 
illumination  on  the  joints  of  meat 
hanging  on  the  top  rails  outside  the 
shop  was  76  to  80  foot-candles  ;  and 
that  on  the  counter  inside  the  shop  was 
10-6  to  10-9  foot-candles.  Observa- 
tions on  the  vertical  surface  of  the  cash 
register  showed  35,  and  on  the  inside 
walls  4-8  to  58  foot-candles.  The 
illumination  on  the  floor  of  the  shop 
varied  from  5-8  to  61. 

Fig.  II  shows  the  interior  of  a 
druggist's  store  —  Heppell's,  in  tiie 
Strand.     This  interior  is  entirely  lighted 


of  several  other  systems  of  distant 
control  for  gas  lighting ;  but  other 
systems  require  a  by-pass,  whereas  the 
system  in  use  here,  having  electrical 
ignition,  saves  the  trouble  and  waste 
of  the  by-passes  and  the  nuisance  of 
matches.  The  apparatus  itself  can 
be  .seen  in  the  photograph  just  above 
the  biu'ner.  The  extinguisliing  is 
effected  by  again  pressing  the  push, 
thus  again  operating  the  valve.  The 
advantages  of  the  various  systems  of 
distance  control  are,  of  course,  not 
only    the    convenience,    but   the    very 
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considerable  economies  that  can  be 
effected  by  switching  off  any  lights 
not  required  at  tlie  moment,  or  \\liich 
are  required  intermittently.  Observa- 
tions of  the  ilhimination  effects  in 
tl\is  interesting  installation  will  be 
taken  in  time  for  the  meeting,  but 
cannot  be  included  in  the  paper. 

I  next  propose  to  |)ut  upon  the  screen 
Figs.  12  and  13.  showing  another  shop — 
a  confectioner's,  in  the  district  of 
the  Gas  Light  and  Coke  Company — 
taken  from  the  same  position,  in  one 
case  "with  the  inside  lights  of  the  shop 


In  the  foregoing  illustrations  of  out- 
side lighting  it  will  have  been  noticed 
that  there  was  a  great  variation  in  the 
appearance  and  effect  due  to  the 
different  heights  and  positions  of  the 
lanips,  and  also  due  to  the  variety  of 
the  lamps  themselves  and  the  shades 
with  which  they  were  fitted.  This 
suggested  the  desirability  of  experi- 
menting and  investigating  as  to  the 
correct  height  and  position  of  outside 
lamps,  which  is  undoubtedly  a  matter 
w'orth  very  careful  consideration.  In 
many  cases,  even  in  the    illustrations 
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Fig.  14.— Table  showing  the  Variation  of  lilumination  on  a  Shop  Front  with 
Variatioa  of  the  Spacing  of  Lamps  (High  Pressure). 


window  only  in  operation.  Here  it 
will  be  seen  that  without  any  other 
lighting  the  appearance  is  very  good, 
but  the  name  on  the  facia  is  unreadable. 
In  the  second  case  the  inside  lights  are 
extinguished,  and  the  outside  lights 
only  in  operation.  Again,  the  general 
effect  of  the  lighting  in  the  window  is 
good,  and  notwithstanding  the  reflectors 
to  the  high-pressure  lamps  the  name 
on  the  facia  is  readable.  I  call  atten- 
tion to  this  point  in  view  of  the  experi- 
ments which  have  been  made  in  regard 
to  this  subject,  and  will  lie  alluded  to 
next. 


I  have  given,  the  lamps  seem  to  bo 
unsuitably  placed,  generally  in  the 
dii'ection  of  being  too  low,  this  being 
often  due  to  the  interference  of  shop 
blinds.  The  effect  generally  is  to 
dwarf  tlie  ajipearance  of  the  premises, 
and  to  render  the  upper  portion  of  the 
window  more  or  less  invisible.  Tw^o 
types  of  lamps  were  used  in  the  experi- 
ment, namely,  high-pressure  inverted, 
fitted  with  parabolic  reflectors — spaced 
in  one  experiment  6  ft.  apart,  and  in 
another  experiment  5  ft.  apart,  and  in 
another  4  ft.  apart — and  low-pressure 
inverted  lamps,  also  fitted  with  j>ai'a- 


SHOP    LIGHTING    BY   GAS. 


149 


Fig.  12.— Lighting  of  a  Confectioner's  Sliop  witli  Interior  Lights  only. 


Fia.  13.— Lighting  of  the  above  Shop  with  Exterior  Lights  only. 
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bolic  reflectors.  For  the  purpose  of 
the  experiment  the  lamps  were  fixed 
39  in.  out  from  the  vertical  surface 
intended  to  represent  a  shop  front,  and 
the  lighting  effects  were  taken  on  a  ver- 
tical line  directly  behind  each  lamp, 
and  on  similar  lines,  1,  2,  or  3  ft. 
distant  from  it  on  the  vertical  surface, 
with  the  results  shown  by  Fig.  14. 

The  light  directly  behind  the  lamp, 
it  will  be  seen,  varied  from  66  foot- 
candles  on  the  level  of  the  mantle, 
increasing  to  94    1  ft.  below,  down  to 


complete  gloom,  and  the  effective 
lighting  was  only  from  the  mantle 
level  do^^^lward.  If  any  part  of  the 
window  surface,  for  example,  were 
more  than  I  ft.  above  the  centre  of 
the  mantle,  the  window  and  its  con- 
tents would  be  in  complete  gloom. 
In  connection  with  this  it  may  be 
observed  that,  with  reflector  lamps, 
the  apparent  darkness  even  renders 
the  upper  space  more  suitable  for 
luminous  signs.  The  curve  for  high- 
pressure  lamps   (Fig.   16)   spaced  4  ft. 
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Fig.  15.— Curves  showins  Intensities  of  Illu-  Fig.  IC— Curves  showing  Intensities  of  illu- 
mination at  Different  Heighis  (High  Tre.-i-nre  minatinn  at  Different  Heights  (High  Pressure 
Lamps  6  ft.  ajiarc).  Lamps  4  ft.  apart). 


5-5  foot-candles  9  ft  below,  and  3  ft 
sideways  (that  is  to  say,  midway 
between  the  lamps)  ;  the  illumination 
varied  from  288  foot-candles  at  the 
mantle  level,  increasing  to  57  1  ft. 
below,  down  to  4-5  foot-cantUes  9  ft. 
below.  This  is  shown  plotted  out  in 
a  curve  in  Fig.  15,  which  shows  in 
an  interesting  manner  the  variation  of 
the  light  given  at  different  heights. 
Observations  were,  luifortunately,  not 
taken  above  the  level  of  the  mantle, 
but    there     appeared     to     be     almost 


apart  is  very  similar  ;  but,  naturally 
being  closer  together,  the  variation 
between  the  curve  taken  directly  behind 
the  lamp  and  the  one  midway  between 
is  not  so  great.  The  next  Table 
(Fig.  17)  shows  the  observations  taken 
of  the  low-pressure  lamps  spaced  4  ft. 
apart. 

The  effect  in  the  curve  is  very  similar 
to  the  high-pressure  lighting,  except 
that  the  increase  in  the  readings 
1  ft.  below  the  centre  of  the  lamp  is 
not  found^in  thelow-pressure  as  \vlth 
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the  high-pressure  lamp  (Fig.  18).  A 
careful  study  of  these  figures  brings 
out  many  points,  such  as  the  effect 
of  spacing.  Take,  for  example,  the 
values  found  4  ft.  below  the  centre 
of  the  mantle  in  tlie  lamps 
spaced  6  ft.  apart  ;  the  maximum 
effect  was  found  to  be  38,  and  the 
minimum  26  :  while  at  5  ft.  apart 
it  varied  from  42  to  30- 6  ;  and  at 
4  ft.  apart  from  47  to  43.  The  light 
from  the  various  lamps  would,  of  course, 
overlap,  and  the  readings  would  be 
the  result  of  the  combined  effect.     From 
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Fig.  17.— Table  showing  Variation  of  Illu- 
mination on  Shop  Front  with  Variation  of 
the  Sjiauing  of  Lamp  (Low  Pressure). 

the  appearance  of  the  curves  one  \\ oulil 
almost  expect  the  bottom  of  the  window 
to  be  inadequately  lighted  ;  but  as 
generally  goods  are  displayed  in  the 
window  more  or  less  vertically  at 
the  top  and  inclined  at  the  bottom,  the 
goods  at  the  bottom  are  in  a  position 
to  be  thoroughly  well  lighted,  and  as 
a  matter  of  fact,  owing  to  the  fall  being 
gradual,  there  is  no  appearance  of  gloom 
at  the  bottom. 

There  arc  many  other  points  besides 
this  question  of  height  and  spacing 
that  absolutely  call  for  careful  investiga- 
tion and  research  ;  for  instance,  the 
various  effects  of  different  kinds  of 
reflectors  and  shades,   their  shape  and 


angle,  and  also  the  varying  effects  of 
different  kinds  of  globes — clear,  frosted, 
opal,  &c.  Also  the  different  effects  of 
bright  and  reflective  and  dark  and  dull 
ceilings  and  surroundings,  including 
the  goods  them-selves.  The  matter  of 
heights  and  spacing  would  not  be  a 
difiicult  matter  for  any  one  to  arrange 
with  the  various  appliances  which  are 
now  in  existence  for  raising,  lowering, 
and  travelling  gas  lamps  at  will.  In 
a  short  paper  such  as  this  there  is  no 


Cckthi  oflakp  39/ikhis  f»om Hdtkai  TtsrSunrAct 
Fig.  18. — Curves  showing  Intensities  of  Illu- 
mination at   Different    Heights   (Low   Pressure 
Lamps  ift.  apart). 

loom  to  deal  with  these  points,  but  I 
trust  that  what  has  been  said  and  shown 
may  help  to  add  interest  to  the  subject 
and  promote  good  discussion  ^^•hich 
will  be  lielpful  to  us  all. 

In  conclusion,  I  have  to  express 
my  indebtedness  to  one  of  your  mem- 
bers, Mr.  J.  G.  Clark,  who  has  not  only 
supijlied  me  with  the  tables  and  dia- 
grams last  given  and  the  notes  thereon, 
but  also  kindly  assi.sted  Mr.  A.  H. 
Richardson  in  the  preparation  of  the 
information  and  photographs  neces- 
.sary  for  the  illustrations  given  of  "  Shop 
Lighting  by  Gas.' 
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%\}t    illuminating    ^nginrtring    S'oriftn. 

(FOUNDEd"iN     LONDON,     igop  ) 

Annual       Dinner. 

( Ueld  at  the  Trocadero  Iiestaxrant,   London,    W.,  on   Fehrioiry  lotJi,  I'JIJ.) 


The  second  Annual  Dinner  of  the  Illu- 
minating Engineering  Society  was  held 
at  the  Trocadero  Restaurant  (Picca- 
dilly, London,  W.),  on  Tluu'sday, 
February  15th,  the  President,  Prof. 
S.  P.  Thompson,  D.Sc,  F.R.S.,  being 
in  the  chan. 

A  large  gathering  of  membei's  and 
their  friends  were  present.  The  pro- 
ceedings throughout  were  most  enjoy- 
able, and  the  speeches  and  repre- 
sentative nature  of  the  gathering 
l^rovided  an  excellent  illustration  of 
the  objects  of  the  Society. 

In  the  course  of  the  evening  the 
Assistant  Secietary,  Mr.  J.  S.  Dow, 
read  out  a  fe«-  letters  from  distinguished 
guests  who  had  written  congratulating 
the  Society  on  its  progress  and  regret- 
ting their  unavoidable  absence. 

The  President  of  the  Royal  Society' 
had  explained  that  only  the  fact  of 
his  having  to  liold  a  reception  of  the 
Fellows  on  that  night  i^revented  hi.s 
attendance.  Mr.  S.  Z.  de  Ferranti, 
President  of  the  Institution  of  Elec- 
trical Engineers,  had  likeA\'ise  been 
unavoidably  detained  at  the  last 
minute,  and  had  v^ritten  :  "  I  niu  very 
sorry  that  I  cannot  come,  as  I  should 
much  like  to  have  been  there  to  suppoit 
your  esteemed  President."  Sir  Wm. 
Ramsay  had  added  to  his  expression 
of  regret  the  \\ords,  "  Please  convey 
to  the  President,  my  old  friend,  and 
to  the  Council,  my  thanks  for  their 
kind  invitation. "'  Sir  James  Crichton 
Browne  w  rote  :  "I  am  sorry  to  lose 
this  opportunity  of  showing  my  interest 
in  the  work."  Dr.  Haldane  (another 
of  the  Society's  Vice-Presidents),  in 
replying,  had  taken  the  opportunity  of 
offering  his  congratulations  on  tlie 
growth  and  pro.sperity  of  the  Society  ; 
and  Prof.  Vivian  Lewes  had  .specially 
written  expressing  his  good  wishes  for 
its  welfare. 

Siiecial  mention  sliould  lie  made  of 
a  letter,  couched  in  very  kintl  terms, 


from  Sir  Arthur  Whitelegge,  H.M. 
Chief  Inspector  of  Factories.  Dr.  T.  M. 
Legge  and  other  representatives  of  the 
Factory  Department  of  the  Home 
Office,  had  also  hoped  to  be  present, 
but  had  been  detained  elsewhere. 
Among  other  letters  received,  he 
might  mention  those  of  the  Presidents 
of  the  Royal  Institute  of  British  Archi- 
tects, the  Institute  of  Sanitary  Engi- 
neers, the  Royal  Sanitary  Institute, 
the  Ophtlialmological  Society,  and  the 
Society  of  Architects ;  Prof.  Vernon 
Harcourt,  Sir  Wm.  Abney,  Sir  Henry 
Trueman  Wood,  Prof.  Callendar,  Dr. 
R.  T.  Glazebrook.  Dr.  WaUer,  Dr.  C.  V. 
Boys,  Major  G.  C.  Glyn,  &c.,  all  of 
■\\hom  had  expressed  their  deej)  regret 
at  being  unable  to  be  present. 

Toast :     "  The    Illuminating     Engi- 
neering Society. " 

After  tlie  loyal  toasts  had  been  duly 
honoured. 

Prof.  R.  S.  Cl.4.y  (Principal  of  tlie 
Northern  Polytechnic)  proposed  the 
toast  of  ■"  The  illuminating  Engineering 
Society."  He  said  tliat  three  years 
ago,  when  the  Society  was  first  started, 
illumination  generally  was  very  little 
understood.  That  the  Society  had 
succeeded  in  its  objects  was  well  shown 
by  the  fact  that  the  memheiship  "as 
now  WM).  "hich  included  120  Coire- 
sponding  Members  all  over  the  globe. 

Tlie  Society  had  been  discussing  a 
large  number  of  subjects  of  national 
importance — the  lighting  of  schools,  for 
instance.  It  was  most  important  to 
care  that  if  children  were  going  to 
use  their  eyesight  in  reading  and  writ- 
ing, they  must  not  be  handica]>])ed  in 
having  an  insufficient  sii])ply  of  light. 
The  papers  which  hatl  been  lead  on 
this  subject  before  the  Society  showed 
that  it  was  time  that  a  really  scientific 
basis  for  such  illumination  should  be 
evolved.  The  .same  thing  applied  to 
our  jiublic  buildings  and  jjiivatc  houses, 
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although    the    latter    was,    perhaps,    a 
much  more  difficult  problem. 

Another  indication  that  the  Society 
was  doing  good  work  lay  in  the 
invitations  it  was  receiving  to  various 
international  congresses,  culminating 
in  the  Society  being  asked,  at  the 
Electrical  Congress  at  Turin  last  year, 
to  form  an  International  Commission 
with  reference  to  lighting.  But  behind 
a  Society  like  theirs  must  be  something 
more  than  tlie  mere  value  of  a  society. 
That  was  the  dead  thing.  They  must 
have  the  living  element.  The  Society 
had  two  living  elements  in  their  Hon. 
Secretary  and  their  President.  Tlie 
former  was  undoubtedly  the  right  man 
in  the  right  place,  whilst  the  latter, 
in  addition  to  being  an  expert  engineer, 
was  one  of  t)ie  foremost  e.'cponents  and 
workers  in  optics,  was  a  good  business 
man,  and,  lastly-,  had  wonderful  tact 
and  courtesy. 

Peof.  S.  p.  THOMP.SON,  D.Sc,  F.R.S.. 
the  President,  responding  to  the  toast, 
said  it  \\'as  one  of  the  great  advantages 
of  the  Society  that  it  possessed,  not 
only  a  President  who  only  came  to  the 
meetings  occasionally,  but  a  Chairman 
upon  whom  the  responsibilities  were 
largely  placed,  so  that  the  duties  of 
Presidency  sat  rather  lightly.  It  was 
a  source  of  great  satisfaction  that  the 
Society  had  made  its  mark  from  the 
beginning.     There  was  a  i-eal  need  for  it. 

Moreover,  during  the  three  years  of 
its  existence,  had  there  been  any  con- 
flict between  the  varied  interests  repre- 
sented in  the  Society  {  He  thought 
not.  It  was  a  case  of  the  lion  and  the 
lamb,  or  the  leopard  and  the  kid, 
lying  down  together  although  he  was 
not  sure  which  was  either. 

Before  the  Society  came  into  exist- 
ence, he  did  not  think  that,  ^vitii  the 
exception  of  one  or  two  extreme 
specialists,  anybody  knew  that  photo- 
metry had  anything  to  do  except 
measure  the  brightness  of  light.  The 
text-books  said  nothing  about  anvtliing 
else.  The  Society,  however,  had  been 
succes.sful  in  stimulating  invention  on 
the  part  of  their  younger  and  more 
active  members,  and  there  \\as  not  the 
slightest  excuse  for  any  architect, 
surveyor,     inspector     of    factories     or 


schools,  or  in  any  Government  Depart- 
ment not  knowing  what  \\a8  the  bright- 
ness of  any  surface  or  the  illumination 
provided.  That  was  a  very  great  step 
which  very  few  had  fully  realized  the 
importance  of. 

There  was  another  important  thing 
which  the  Society  had  done,  viz.,  to 
bring  into  focus  a  number  of  important 
questions,  such  as  the  lighting  of 
schools  and  shops,  libraries,  hospitals, 
picture  galleries,  &c.  But  they  had 
only  touched  the  fringe  of  the  subject. 
There  were  still  an  enormous  number 
of  questions  to  be  discussed  in  the 
light  of  modern  knowledge  and  ap- 
jjaratus.  The  lighting  of  pictures,  for 
instance,  was  one  exami^le.  Most  mem- 
bers of  the  Society  knew  one  small 
piece  of  advance  that  had  been  recently 
made  l)y  tlieii-  younger  members  in  the 
invention  of  a  lamp  for  lighting  pictures 
which  would  give  uniform  illumination 
from  top  to  bottom,  no  matter  from 
what  position  the  picture  was  viewed. 
By  its  aid  there  was  no  light  reflected 
at  all  in  the  glass  of  the  picture.  This 
A\ould  be  a  most  advantageous  thing 
in  our  pictiu-e  galleries. 

He  regretted  that  Sir  Arthur  White- 
legge  v\as  not  present.  He  was  the 
Home  Office  official  who  could  be 
numbered  among  the  Society's  best 
friends,  in  being  willing  to  adopt  their 
stiggestions  or  take  counsel  from  them, 
with  the  object  of  bringing  these  things 
to  the  knowledge  of  proprietors  of 
factories  and  others.  Work  people 
need  no  longer  be  allo\\ed  to  work 
without  sufficient  illumination,  which 
was  equally  essential  with  proper 
ventilation,  whitewashed  walls,  and 
fencing  of  machinery. 

There  Vt-ns  one  other  direction  in 
which  something  still  remained  to  be 
done.  It  was  more  than  thirty  years 
ago  that  he  was  consulted  by  a  young 
and  rising  artist  with  a  view  to  the 
efficient  artificial  lighting  of  a  new 
studio  which  he  had  just  taken  in  Lon- 
don, his  difficulty  being  that  when 
artificial  light  was  turned  on,  all  the 
colours  seemed  wrong.  He  suggested 
to  the  artist  that  the  best  thing  to 
do  would  be  to  put  in  a  couple  of 
arc  lamps  which  were  nearer  to 
daj'light  than  anj-thing  else.     He  also 
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advised  him  to  have  tliem  fitted  so  that 
tlie  light  from  them  fell  as  nearly  as 
possible  in  the  same  direction  as  the 
daylight.  Further,  he  suggested 
switching  on  the  lamps  about  an  hour 
before  it  was  ab.solutely  necessary,  .so 
that,  as  the  daylight  failed,  the  dif- 
ference between  the  natural  and  the 
artificial  light  would  hardly  be  noticed. 
The  recommendation  was  very  success- 
ful, and  this  artist  was  now  a  dis- 
tinguished member  of  the  Royal  Aca- 
demy. There  \^as  much  to  be  done 
with  regard  to  illumination  in  this 
direction  even  now,  especially  that  the 
means  at  our  disposal  were  so  much 
more  perfect. 

Toast :    "  Kindred  Societies. 

Me.  F.  W.  Goodenough  (Chairman 
of  Council)  proposed  the  toast  of 
"  Kindred  Societies."  He  .said  that 
this  toast  was  a  proper  one  to  l)e 
honoured  by  the  Society,  for  if  it 
were  going  to  secure  the  success  which 
they  had  hoped,  it  must  be  very  largely 
by  their  being  able  to  interest  kindred 
Societies  in  their  work.  They  must 
interest,  not  only  electrical  and  gas 
engineers,  but  also  the  architects,  who 
had  so  much  to  do  in  advising  on 
matters  of  illumination  with  regard  to 
public  buildings,  and  so  on. 

One  of  the  finest  results  of  the 
formation  of  the  Society  had  been  the 
establishment  of  the  most  friendly 
relations  between  members  of  a  niunber 
of  societies  ^^•hose  interests  might  at 
first  sight  appear  divergent.  The  Illu- 
minating Engineering  Society  wel- 
comed such  other  societies  as  the 
Optical  Society  and  the  Architects' 
Societies,  because  it  lay  with  them  to 
such  a  large  extent  to  advi.se  people, 
who,  he  was  glad  to  say  in  these  days, 
were  more  and  more  seeking  the  advice 
of  the  .supplier  of  the  particular  illu- 
minant  they  used  than  was  the  case 
formerly.  In  this  coiuiection  he  ex- 
pressed the  opinion  that  it  was  wise 
on  both  the  part  of  the  gas  and  elec- 
trical engineers  to  put  at  the  disposal 
of  the  public  all  the  skilled  advice 
they  possibly  could  on  the  subject  of 
illumination,  because  it  was  good 
business  both  from  the  point  of  view 
of  f)olicj-  as  •well  as  national  welfare. 


Mr.  R.  G.  Shadbolt  (President  of 
the  Institution  of  Gas  Engineers), 
replying  to  the  toast,  said  that  next 
year  the  Institution  of  Gas  Engineers 
would  celebrate  its  jubilee  as  a  technical 
society.  Altliough  the  progress  of  that 
Society  might  not  have  been  so  rapid, 
and  gas  engineers  might  not  have 
moved  apparently  in  the  past  so 
rapidly  as  they  A\ere  moving  to-day, 
yet  it  was  a  vahialile  sign  of  the  times 
that  both  gas  and  electrical  engineers 
now  had  a  common  ground  upon 
which  they  could  not  only  serve  the 
public  interests,  but  also  their  o\\n  at 
the  same  time.  He  recallctl  how, 
thirty  years  ago,  Mr.  Xewbiggiug  had 
pointed  out  the  importance  of  con- 
sidering illumination,  apart  from  the 
source  of  light,  and  it  was  most 
pleasant  to  see  how  liis  ideas  were 
being  widely  realized  to-day.  If  the 
Illuniinating  Engineering  Society  went 
forward  on  the  lines  indicated,  and 
made  as  much  progress  in  comparison 
during  the  next  three  years  as  during 
the  past  three  years,  it  «ould  have 
fully  justified  its  existence. 

If  this  progress  continued,  gas  engi- 
neers would  bo  compelled  in  much 
larger  numbeis  than  at  present  to  join 
the  Society.  Its  work  appeared  to  be 
of  .such  a  character  that  they  could  no 
longer  stand  aloof  from  it  in  numbers 
if  they  \\ere  to  arm  themselves  with 
the  necessary  knowledge  and  informa- 
tion requisite  to  discharge  their  duties 
properly.  The  whole  philosophy  of 
business  life  was  how  could  they  best 
meet  public  requirements  with  the 
least  po.ssible  outlay  to  them,  and, 
incidentally,  with  the  greatest  amount 
of  profit  to  themselves.  In  conclusion, 
he  wished  the  Society  a  vigorously 
successful  career,  and  hoped  that  on 
some  futiu'e  occasion  he  would  be 
permitted  to  join  theif  ranks  as  a 
member. 

Mr.  W.  M.  Mokdey  (Past-President 
of  the  Institution  of  Electrical  Engi- 
neers) also  responded  to  this  toast.  It 
was  usually  felt,  he  said,  that  the 
formation  of  subsidiary  societies  was 
to  be  regretted  on  the  ground  that 
there  was  always  <a  parent  society 
wluch  covered  the  ground  sufficiently. 
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But,  with  regard  to  the  IHuminathig 
Engineering  Society,  no  objection  of 
this  kind  had  ever  been  present  in  liis 
mind — nor,  did  lie  beheve,  in  the 
mind  of  any  electrical  engineer.  It 
covered  a  ground  of  its  own  which  to 
a  large  extent  was  outside  the  field 
covered  by  any  existing  institution. 
It  did  useful  \\ork  that  could  only  be 
done  by  a  combination  of  people  who 
belonged  to  quite  different  societies 
having  their  own  distinct  objects. 

The  impossibility  of  the  Institution 
of  Electrical  Engineers  doing  the  work 
of  the  Society  would  be  clear,  because, 
according  to  its  Articles  of  Association, 
it  could  not  possibly  accept  people  as 
members  from  other  branches  of  applied 
science.  The  same  applied  to  the 
Institution  of  Gas  Engineers  and  to 
other  institutions,  and  on  this  ground 
alone,  the  Illuminating  Engineering 
Society  was  certain  to  have  a '  very 
prosperous  future.  The  rival  engineers 
in  its  membership  were  by  no  means 
enemies.  Gas  engineers  would  agree 
that  their  combination  with  electrical 
engineers  had  done  a  very  great  deal 
of  good.  They  had  helped  one  an- 
other, if  only  by  raising  the  standard 
of  illumination. 

As  an  additional  instance  in  which 
progress  was  gradually  going  on  around 
us,  Mr.  Mordey,  after  referring  to  some 
exceedingly  interesting  experiments  re- 
cently made  by  I'r.  Marker  at  the 
Royal  Institution,  in  which  he  demon- 
strated a  method  for  the  production  of 
electric  current  from  heated  carbons, 
mentioned  an  improvement  in  arc 
lamps  \\hich  he  had  come  across. 
He  had  to  order  some  A.C.  arc  lamps, 
and  in  looking  through  the  catalogue 
of  one  of  the  makers,  he  came  across 
the  extraordinary  statement^ — at  any 
rate  to  him — that,  by  the  use  of  choking 
coils  in  .series  with  the  arc,  in.stead  of 
a  fixed  resistance,  there  was  a  gain  of 
30  per  cent  in  light.  The  existence  of 
this  effect  he  had  demonstrated  for 
himself  by  the  aid  of  Mr.  Dow's 
lumeter. 

This  demonstrated  how  improve- 
ments were  constantly  being  made, 
and  to  him  it  was  of  very  great  interest. 
They  knew  that,  however  satisfactory 
an  ordinaiy  means  of  lighting    might 


be,  they  were  still  exceedingly  inefficient 
considered  as  producers  of  light.  He 
would  not  say  what  the  efficiency  of 
the  lamps  was,  but  he  knew  it  was  very 
low  indeed,  and  there  was  in  this 
respect  an  enormous  field  in  front  of 
them.  His  own  belief  was  that  our 
descendants  would  not  have  any  means 
of  lighting  such  as  we  had  at  present, 
but  that  there  would  be  some  improve- 
ments in  luminous  paint  methods, 
and  that  our  houses  would  be  lighted 
by  walls  and  ceilings  treated  with 
luminous  paint,  which  would  be  ener- 
gized during  the  day  by  lamps,  electric 
or  gas,  when  they  would  not  be  a 
nuisance  to  anybody,  and  that  at 
night  we  should  just  have  a  gentle 
and  sufficient  light  ready  whenever 
required. 

Toast:      Our  Guests.' 

Mr.  R.  J.  Wallis-Jones  proposed 
the  toast  of  "  Our  Guests,"  with  which 
he  coupled  the  names  of  Dr.  W.  Garnett, 
Educational  Advisor  to  the  L.C.C., 
and  Dr.  F.  G.  Kenyon,  Chief  Librarian 
of  the  British  Museum.  Dr.  Garnett, 
he  said,  was  a  man  of  so  many  intel- 
lectual parts  that  it  was  very  difficult 
to  know  at  which  end  to  begin.  In  his 
present  capacity,  however,  as  Educa- 
tional Advisor  to  the  L.C.C.,  he  was 
closely  in  touch  with  the  question  of 
illumination,  and  was  in  full  sympathy 
with  the  work  of  the  Society,  particu- 
larly with  reference  to  the  lighting  of 
schools  as  a  question  of  national 
importance.  Dr.  Kenyon  had  also, 
in  his  caiJacity  as  Chief  Librarian  at  the 
Britisii  Museuiii,  leaiizcd  the  iin))ortance 
of  pi'oper  illumination  ;  no  doubt  the 
committee  which  was  dealing  with 
illumination  of  libraries,  would  look 
forwai'd    to  having    good   advice  from 


Dr.  W.  Garnett,  replying,  expressed 
the  oisinion  that  it  was  not  so  much 
the  need  for  more  lighting  ])hysically 
that  existed,  as  a  more  scientific  dis- 
tribution of  it.  Differentiation  seemed 
to  be  required  to  .secure  efficiency, 
and  this  could  only  be  brought  about 
by  prof)er  co-ordination  of  the  interests 
involved.  In  this  work  the  Society 
was  doing  a  great  deal  of  good,  and  it 
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was  only  by  bringing  these  people 
together,  and  by  the  interchange  of 
ideas,  that  we  could  get  developments 
at  a  greater  pace  than  hitherto.  They 
must  bring  together  the  gas  engineer 
and  the  electrical  engineer,  the  archi- 
tect and  those  resiaonsible  for  the 
ventilation  of  our  buildings  ;  and, 
likewise,  bring  together  the  physiologist 
and  the  medical  man  who  studied  the 
effect  of  different  kinds  of  light  upon 
the  eye,  and  make  them  all  \\ork 
together. 

In  this  connexion  Dr.  Garnett  re- 
called some  experiences  of  his  own  in 
connexion  \\ith  illumination,  all  of 
which  presented  interesting  analogies 
with  the  work  of  the  Illuminatirg 
Engineering  Society. 

At  Cambridge  the  capabilities  of 
mathematicians  had  sometimes  been 
frittered  a\^a3'  in  academic  problems 
because  they  did  not  kno\\  there  ^\hat 
were  the  problems  awaiting  solution. 
Mr.  Trotter,  however,  whose  absence 
he  regretted,  A\as  the  first  to  apply  his 
Cambridge  mathematics  to  the  equal 
distribution  of  light  from  a  given  source. 
In  the  Optical  Institute  which  he 
hoped  to  see  in  existence  before  long, 
they  wanted  to  bring  the  mathe- 
matician and  the  physicist  to  ^^■ork 
side  by  side  with  those  engaged  in  the 
manufacture  of  optical  instruments  ; 
and  this  also  would  help  to  further 
the  objects  of  the  illuminating  engineers. 

Dr.  F.  (i.  Kenyon  also  replied.  He 
said  he  represented  those  who  Mere 
using  the  light.  In  that  capacity  he 
had  very  much  to  learn  from  the 
illuminating  engineers,  and  suggested 
that  the  Society,  in  addition  to  stan- 
dardization of  methods  and  apparatus, 
should  also  standardize  opinions.  This 
would  he  of  great  assistance  to  those 
in  his  position  in  aiding  them  to  seek 
advice. 


Toast:   '  The  Chairman. " 

Mr.  L.  Gaster  (Hon.  Secretary) 
proposed  the  last  toast  of  "  The  Chair- 
man," which  was  received  with  great 
enthusiasm  and  the  singing  of  "  For 
he's  a  jolly  good  Fellow."  Mr.  Gaster 
laid  stress  on  the  enormous  advantages 
which  the  Society  had  received  from 
Dr.  Thompson's  knowledge  of  lan- 
guages, his  \^'ide  sympathies, .  and  his 
international  connection.  It  had  re- 
sulted in  the  Society  becoming  practic- 
ally an  International  Society,  and 
forming  a  link  between  American  and 
European  Societies.  Without  in  any 
way  \\ishing  to  depreciate  the  value 
of  any  one  who  might  hereafter  hold 
the  position  of  President,  he  said  that 
no  one  could  be  looked  ui^on  with 
greater  respect  than  Dr.  Thompson. 
He  therefore  hoped  that,  in  view  of 
the  lightening  of  the  Presidential  duties 
by  the  services  of  their  admirable 
Chairman  of  Council,  Prof.  Thompson 
would  see  his  way  to  continue  in  office 
next  year.  The  International  Com- 
mission on  Illumination  which  the 
Society  had  been  asked  to  form  fur- 
nished a  very  strong  reason  for 
making  this  request,  and  he  felt  sure 
that  it  would  be  difficult  to  find  any  one 
more  fitted  to  ])reside  over  such  a 
gathering  than  Prof.  Thompson. 

Prof.  S.  P.  Thomi'SON,  in  reply, 
briefly  thanked  those  present  for  the 
very  kind  reception  which  they  had 
given  to  the  toast,  but  said  that  the 
proposal  of  Mr.  Gaster  \\()uld  reciuire 
very  careful  considei'ation  ;  there  were 
limits  to  human  endurance,  although 
the  duty  had  been  a  pleasant  one.  He 
wished  the  Society  a  prosperous  ses- 
sion, and  felt  confident  that,  ^ith  Mr. 
Goodenough  as  chairman,  the  Society 
Mould  continue  to  be  a  success. 


At  the  recent  meeting  (Annual  Meet- 
ing) of  the  Elektrotechni.scher  Verein,  of 
Berlin,  Mr.  L-  Gaster,  the  Hon.  Secretary 
of  the  Illuminatirg  Engineering  iSoeiety 
was  elected  a  member  of  the  Council 
for  the  years  11)12,  1013.  and  19U. 

The  Council  has  made  a  practice  of 


securing  distinguished  representatives 
in  the  important  countries  in  Europe, 
and  the  invitation  to  Mr.  Gaster  to  fill 
this  ))o.sition  is  an  interesting  illustra- 
tion of  the  international  recognition  the 
Illuminating  Engineering  Society  now 
receives. 
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[At  the  request  of  many  of  our  readers  we  are  extending  the  space  devoted  to  Trade  Notes,  and  are  open  to 
■eceive  for  publication  particulars  of  new  developments  in  lamps,  fixtures,  and  all  kijids  of  apparat us  connect«d 


with  illumination. 

The  contents  of  the 
serve  as  a  guide  to  recen 
relating  thereto.] 


ed  information  supplied  by  the  makers,  will,  it  ia  hoped 
and  we  welcome  the  receipt  of  all  bona  fide  information 


The  "  Bourne "  Lamp  for  Exterior 
Lighting. 

Wo  have  recnived  particulars  from 
Messrs.  A.  E.  Podmore  &  Co.  (34,  Charles 
Street,  Hatton  Garden,  London,  E.O.)  of 
tlie  "  Bourne  "  Inverted  Incandescent 
Gas  Lamp,  which  embodies  several 
features  of  special  interest,  and  forms  a 
thoroughly  efficient  unit  for  outside 
lighting.  It  can  be  supplied  with  two, 
three,    or   four   lights,    and    each    burner 


s  under  separate  control,  so  that  the 
intensity  of  the  lamp  as  a  whole  can  be 
varied  to  suit  eircimistances.  The  burners 
are  designed  to  get  the  full  effect  of  pre- 
heating the  mixture,  and  the  gas  and  air 
regulators  are  easily  accessible.  The 
lamp    can    be    fitted    with    a    parabolic 


Mazda  Traction  Lamps. 

The  strength  of  the  dra^^Ti  wire  lamp 
has  greatly  extended  the  field  of  use  for 
metal  filament  lamps.  It  will  be  recalled 
that  we  recently  referred  to  some  very 
severe  tests  which  had  been  carried  out 
on  Mazda  drawn  wire  lamps  on  battleships 
under  target  fu-e.  We  imderstand  that 
the  British  Thomson  Houston  Company 
(Mazda  House,  77,  Upper  Thames  Street, 
London,  E.G.),  following  on  some  satis- 
factory tests  of  these  lamps  by  leading 
tramway  companies  in  this  country,  have 
standardized  a  line  of  Traction  Lamps, 
rated  at  such  an  efficiency  as  will  give 
a  length  of  life  that  is  economical  for  the 
conditions  of  tramway  power  costs. 
These  lamps  are  supplied  for  series  burn- 
ing, so  as  to  operate  in  the  standard 
arrangement  of  five  lamps  in  series  for 
railway  voltage  of  500,  550,  or  600  volts. 
It  is  estimated  that  by  using  these 
lamps,  even  with  cost  of  power  at  the 
very  low  rate  of  jc?.  a  unit,  a  saving  of 
very  nearly  2s.  per  lamp  could  be  effected  ; 
and  there  is  the  further  consideration  of 
the  attractiveness  and  advertising  power 
of  improved  car  lighting  which  should 
justify  expenditure  in  somewhat  higher 
first  cost. 

Tlif  accompanying  illustration  shows 
a  '■  sticker  '"  which  the  British  Thomson 
Houston  Company  are  now  issuing  for 
affixing     to     correspondence,     &c.     This 


effective     reproduction 
Only    Rival  "    showcard 


the     "  Sun's 
printed 


reflecting  shade  which  makes  it  specially     colours,   and  should  be  foimd   useful   by 
suitable  for  shop  window  lighting.  contractors  and  others. 
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The  "Ukay"  Lamp  for  Shop 
Lighting. 

Messrs.  Falk,  Stadelmann  &  Co.,  Ltd. 
(83-87,  Farrinadon  Road.  London.  E.G.), 
the  manufacturers  of  the  above  lamp, 
draw  oiir  attention  to  its  extensive  use 
for  Shop  Lighting  purposes.  It  will  be 
recalled  tliat  we  reproduced  an  illustra- 
tion of  this  lamp,  together  with  some 
description  in  our  January  issue.  Among 
its  chief  features  may  be  mentioned  its 
mechanical  strength'  and  capacity  for 
witlistanding  wear  and  decay  due  to 
severe  variations 
of  temperature 
and  inclemency 
of  weather.  This 
latter  featurehas 
been  gained  by 
careful  attention 
to  the  design  of 
the  exterior  case, 
and  is  particu- 
larly important 
in  lamps  in- 
tended for  con- 
tinuous outside 
terviee.  The  con- 
srol  of  the  gas 
and  air  regula- 
tion by  means 
of  a  loose  1^<  y  is  a  speciaUty  of  this  lamp 
to  which  reference  has  previously  been 
made.  This  is  a  valuable  addition,  which 
prevents  the  regulation  once  determined 
liy  the  ofHcials  of  the  gas  company  from 
being  tampered  with  by  the  uninitiated. 


Contracts  for  Metal  Filament  Lamps. 

Messrs.  Siemens  Bros.  Dynamo  Works, 
Ltd.  (Tyssen  Street.  Dalsttiii.  London. 
X.E.),  inform  us  that  tliey  liave  ol)tained 
contracts  for  tlie  supply  of  Tantalum 
Traction  Lamps  to  tlie  Great  Eastern 
Railway,  the  Aberdeen  White  Star  Line, 
the  Allan  Line,  and  the  London  Gounty 
Council  for  their  tramway  cars.  They 
are  also  to  supply  "  Wotan  "  lamps  for 
the  complete  street  lighting  scheme  of 
Brighton  Gorporation. 

Messrs.  The  General  Electric  Co..  Ltd , 
have  again  ^ecunxl  the  Post  Office 
Contract  for  nu'tal  lilament  lamps  fo 
the  next  six  months. 

A  sjjecial  short  course  of  lectures  on 
'  Gaseous  Combustion  as  Applied  to 
Furnace  Heating  '  is  being  gi\en  on 
Tuesdays  at  7.30  p.m.  at  Westminster 
Technical  Institute,  Vincent  Square,  S.W., 
by  A.  W.  Onslow.  Esq.  Tlie  lectures 
couimenced  on  Februarv  201  h. 


Catalogues  Received. 

From  Messrs.  Siemens  Bros.  Dynamo 
Works,  Ltd.,  their  latest  list  of  Electric 
Radiators  fitted  with  luminous  lamps, 
including  many  ornamental  designs  of  a 
pleasing  character.  Also  from  the  same 
firm,  copies  of  the  most  recent  lists  of 
"  Wotan.'  "  Tantalum,"  and  carbon  fila- 
ment lamps. 

From  Messrs.  The  General  Electric  Co., 
Ltd.,  a  very  comprehensive  and  fully 
detailed  catalogue  of  Osram  Lamps. 

From  the  Holophane  Company  of 
Newark,  U.S.A.,  a  portfolio  of  Artistic 
Lighting  Fixture  Designs,  executed 
by  some  of  the  leading  American  firms, 
and  incorporating  some  of  the  most  recent 
developments  in  artistic  Holophane  glass- 
ware, and  intended  to  illustrate  ihe 
harmonious  relations  of  thii  glassware 
with  decorative  fixture  design. 

From  the  British  Thomson  Houston 
Company  (77,  Upper  Thames  Steet. 
London.  E.G.)  a  very  complete  and  well- 
arranged  list  of  Mazda  Drawn  Wire 
Lamps,  comprising  all  standard  types, 
as  well  as  fancy  lamps,  candle,  and  twisted 
flame.  A  set  of  illustrations  is  given 
showing  all  the  sizes  of  lamps  to  seal ',  and 
full  particulars  for  all  ranges.  Thf^  list 
has  a  striking  cover  formed  of  the 
"  Strength  "  show-card,  an  illustration 
of  wliifh  we  reproduced  recently. 

The  "  Regent"  Gas  Lamp  for  Shop 
Lighting. 

Messrc.     William      Sugg     &     Co.,     Ltd 

(Regency     Street.     Westminster,     S.W.). 
daw  attention  to  tlie  special  features  of 
their    "  Regent  "    Inverted    Incandes- 
cent Gas  Lamps,  whicli  make  them  suit- 
able for  ^hcp   lighting.     The   lamps  can 
be  fitted   for    any 
number  of  burnrs 
from  one    to  nine, 
and    gas    and   air 
regulators  are  pro- 
vided.     If     it     is 
desired  to  use  only 
a   limited   number 
of  burners  after  a 
given    time   in  ihe 
'        ■  ■      '  evening,    an    addi- 

tional cock  can  be 
provided  for  thi-; 
purpose.  Messrs. 
Sugg  have  a  special  line  of  steel  parabolic 
reflecting  shades  which  can  be  com- 
bined with  the  "  Regent  "  lamp  to  form 
an  effective  unit  for  the  exterior  lighting 
of  shops,  and  reflector  signs  can  also  be 
fitted  for  advertising  purposes. 
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Departmental   Store   Lighting. 
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We  reproduce  hure  an  illustraf  ion  of  the  calculatod    to    prevent    prospective    cus- 

toy     department     of     a     largo     Slieffield  toniors    from    properly    considering    the 

Departmental  Store,  illinninated  by  means  goods  offered.      With  the  perfect  diffusion 

of     "  Tantalum  "     lamjjs     in    Holojjhane  obtained  from  Holophane  glassware,  the 

stiletto       reflectors.        The       exceptional  lighting  is   evenly   distributed   and   glare 

number    of    articles    displayed    therein,  is  completely  eliminated. 


which  can  be  ea.sily  distinguished  in  tiie  Messrs.  Siemens  Bros.,  Dynamo  Works, 

photograph,    is    a   striking   testimony    to  Limited,    who    sujjijlied     the     lamps  and 

the   efficiency   of   the    lighting   obtained,  glassware  fur  the  installation  in  question, 

the    photograph    being    taken    with    the  would  be  ])leased  to  place  tlie  services  of 

lamps  switched  on.     Illumination  is  un-  their  illuminating  engmeeringdept.  at  the 

doubtedly  essential  for  effective  display,  disposal  of  contractors  interested  in  this 

but   glare   is   distinctly   offensive,   and   is  system  of  illumination. 

Shop   Lighting   by   Welsbach    High-Pressure   Light. 

The  Welsbach  Light  Co.,  Ltd.  (Welsbach  whether  the  peculiar  advantages  of  liigh- 

House,  Grays  Imi  Koad,  London,  W.C.),  pressure   air   are   sufficiently   appreciated 

is  equipped  in  a  special  degree  for  pro-  by  illuminating  engineers,  and  this  branch 

viding     every     conceivable     means     for  of  lighting  is  now  being  specially  exploited 

shop  lighting  purposes  ;     beginning  with  by  the  Welsbach  Light  Co.     It  stands  to 

the    smallest    inverted    incandescent    gas  reason     that     mains     containing     high- 


burner  giving  about  75  candles,  and 
ending  with  the  largest  imit  that  has  jet 
been  embodied  in  one  single  gas  lamp, 
namely  4,500  c.-p.  "  Pharos  "  Welsbach 
high-pressure  ga.s  lamps. 

It    is    the    High-Presstre    Light    in 
particular  to  which  we  would  like  to  draw 


pressiu-e  air  constitute  no  danger  in  case 
of  leakage,  apart  from  the  fact  that  a 
leak  does  not  entail  so  much  loss  as  with 
hi<;h-]3ressiu'e  gas. 

-Moreover,  we  understand  that  the 
special  "  Pharos  "  Welsbach  switch  appa- 
ratus   in    connexion    with    high-pressure 


our  readers'  attention,  as  it  undoubtedly  air   offers   a   variety   of   combinations   in 

constitutes  one  of  the  most  brilliant  and  switching  on  or  off  of  lamps  or  binders 

economical    illimiinants    of    the    present  which,    we    are    told,    electricity   cannot 

day.     Our  readers  are  recommended  to  afford,  except  at  exorbitant  cost, 

inquire  into  the  merits  of  the  "  Pharos  "  These  few  lines  will,  perhaps,  awaken 

Welsbach  high -pressure  light,  t.i  see  the  an  interest  amongst  ilhuninating  engin- 

lamp    burning,    and    then    to    judge    for  eers  as  regards  the  "  Pharos  "  Welsbach 

themselves  of  its  value.  high-pressure  light,  and  we  are  sure,  if  they 

The   high-pressure   gas   system   is   well  inquire  fiu-ther  into  this  system,  they  will 

know  n    in    this    coimtry,    but    we    doubt  leam  details  that  ar  ■  highly  interesting. 
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Review    of    the    Technical    Press. 


ILLUMINATION  AND  PHOTOMETRY. 

The     American     Illumbwting     Engineer 

again    contains    a    series    of    illustrated 

articles.     One    of    the    most    striking    of 

these    deals    with    the    Lighting    of    the 

People's  Savings  Bank  at  Cedar  Rapids, 

Iowa,    U.S.       The    architecture    of    the 

building  seems  to  be  on  a  decidedly  novel 

jjlan,  and  the  illumination  is  stated  to  be 

designed    in    accordance    therewith.     In-     ^y,  j.  cady  (i?/«m.  jE/ig..  N.Y.,  Feb.)  co 

direct  tungsten  lamps  in  suitably  coloured     ^^^^^^^^^  g,  description  of  the  Holopha 


if  these  surfaces  were  examined  separately. 
H.  KruSS  (Zeitschr.  j.  Instrvmentrnl-undc. 
Jan.)  describes  A  New  Form  of  Spectro- 
photometer equipped  with  flicker  device. 
and  readily  applied  to  colour-mixing. 
TBicmitJLLER  {J.f.O.,  Feb.  24)  gives  a 
summary  of  the  existing  Methods  of 
Calculating  Mean  Spherical  Candle-power, 
and  then  proceeds  to  describe  a  new  form 
of  special  slide-rule  for  this  purpose. 
--    -   -  —         "        N.Y..Feb.)con- 


_  'ipti  .     _^ 

photometric  laboratory  at  Newark,  U.S. 

Data  of  a  photometric  and  physical 
nature  are  also  presented  in  a  recent 
report  of  the  Astroplivsical  Observatory 
of  the  Smithsonian  Institute  (Washington) 
«here  observations  ha\-e  been  carried  out 
on  the  nature  of  radiation  and  temperature 
of  the  sun.  the  absorption  of  light  of 
different  colours  at  high  altitudes,  the 
brightness  of  the  sky  at  night  time,  &c. 
ELECTRIC  LIGHTING. 
Very  few  contributions  recjuire  notice 
this  month.  Daemois  and  Leblanc 
(Z.j.B..  Feb.  20)  give  a  brief  resmne  of 
the  various  methods  attempted  in  order 
and  the  Illuminating  Engineer  (New  ^^  Improve  the  Spectrimi  of  the  Mercury 
York)  contains  an  illustrated  article  eon-  janip,  by  combination  with  incandescent 
taining  photographs  of  a  large  cathedral,  lamps,  introduction  of  gases  and  metals 
the  exterior  of  which  was  outlined  with  giving  red  spectrimi  lines  in  the  tube, 
incandescent  lamps.  The  desirability  of  ^^^  ^jjg  ^^ogt  hopeful  device  yet  adopted 
such  displays,  as  a  matter  of  taste,  needs  ijping  the  rhodamine  reflector.  The 
consideration.  Electric    Review    (Feb.     9)    contains    an 

Reference  may  also  be  made  to  a  new  abstract  of  a  recent  paper  by  O.  Claude 
German  magazine  Licht  und  Lampe,  describins  the  Neon  Tube,  which,  how- 
which  contains  ciuite  a  nmnber  of  articles  gver  has  already  been  dealt  with  in  this 
on  lighting  problems.  W.  Bertelsmann  journal.  HAivoisiN  {Electrician,  Feb.  9) 
gi\-es  the  Distribution  Cm'\es  of  various  discusses  the  ornamental  design  of  arc 
multiple  unit  sources,  G.  Zehden  deals  lamps  and  posts  for  street  lighting,  some 
generally  with  the  Hygienic  Aspects  of  j^g^^  types  of  lanterns  used  with  the 
Lighting,  and  a  third  article  discusses  the     niagnetite  lamp  being  described. 


hanging  bowls  have  been  utilized,  har- 
monizing with  the  colour -scheme  of  the 
different  rooms  ;  another  feature  is  the 
provision  of  a  frieze  round  i  he  top  of  the 
room,  on  which  landscapes  are  painted. 
Another  article  describes  the  lighting  of 
a  large  publishing  house,  also  by  indirect 
timgsten  lighting,  and  a  third  deals 
with  the  illumination  on  bowling  alleys. 

Several  other  articles  and  papers  in 
the  American  magazines  (e.g.,  Roscoe 
Scott,  Elec.  Ret:.  N.Y..  Feb.  3.  and 
H.  B.  Wheeler,  ibid..  Jan.  27)  deal  with 
Church  Lighting  ;  the  introduction  of 
electric  hghting,  even  for  spectacular 
effects,    seems    to    be    making   headway, 


part  played  by  lighting  fixtures  and 
hanging  chandeliers  in  rendering  show 
windows  attractive. 

As  regards  articles  of  a  more  photo- 
metric kind  we  may  note  an  interesting 
point  raised  by  L.  Bell  {Elec.  World. 
Jan.  27).  who  suggests  that  the  effect  on 
the  eye  in  colour-photometry  (Purkinje 
phenomena.  &c.)  is  accentuated  by  simul- 
taneous contrasts — i.e..  that  such  effects 
are  greater  \^hen  two  coloured  surfaces 
are  placed  side  by  side  than  they  would  be 


The  question  of  the  "  Over-shooting  ' 
Effect  of  Timgsten  Lamps  when  first 
switched  on  is  being  discussed  in  the 
colimms  of  The  Electrician,  and  the 
Zeitschrift  jiir  Beleuchtungswesen  con- 
tinues its  serial  articles  on  the  teclmi- 
calities  of  metallic  filament  lamps  con- 
struction. 

GAS,  OIL,  ACETYLENE  LIGHTING. 

The  British  journals  contain  a  number 
of   notices    of   new    lamps    and   mantles. 
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Particulars  arc  given  of  the  Pintsch  liigli- 
pressiiro  gas  system,  the  low-pressiiro 
high  c.-p.  "  Blanlite  "  lamps,  and  the 
"  Strand  "  mantle.  The  latter  novelty 
eonsists  in  a  new  method  of  weaving 
together  loosely  corrugated  tlireads  by 
which  exceptional  qualities  as  regards 
durability  and  plasticity  are  said  to  be 
secured. 

The  important  contribution  of  C.  O. 
Bond  on  American  Gas  Photometry  is 
reproduced  in  The  Progressive  Age.  Sug- 
gestions are  made  for  the  exact  testing  of 
gas  lamps  and  mantles,  &c.,  and  special 
reference  is  made  to  the  question  of  a 
calorific  test  of  gas  ;  opinions  on  tliis 
subject  from  authorities  in  this  coimtry, 
in  (Jcrmany,  and  in  Italy  are  quoted, 
tin-  general  view  apparently  being  that  the 
imposition  of  such  a  test  is  becoming 
more  general,  and  will  continue  to  do  so. 
A  smnmary  is  also  given  of  the  proceed- 
ings at  the  International  Photometric 
Commission  last  year. 

H.  WuNDEKLiCH  (J.f.G.,  Feb.  24)  dis- 
cusses the  design  of  posts  for  high 
candle-power  gas  lamps,  pointing  out 
tlie  special  difficulties  in  connexion  with 
high-pressure  air  types,  and  how  over- 
come ;  means  are  now  generally  provided 
enabling   the   lamps   to   be   conveniently 


raised  and  lowered  withouu  interrupting 
the  supply.  The  British  gas  journals 
also  reproduce  some  designs  of  artistic 
lamp  standards  due  to  Alfred  Stevens. 

An  event  of  considerable  interest,  has 
been  the  annual  meeting  of  the  South 
Metropolitan  Gas  Co.  (J.G.L.,  Feb.  20  ; 
G.W..  Feb.  17).  The  reference  to  the 
benefits  of  co-partnership  is  timely  at 
the  present  moment,  when  the  relations 
between  labour  and  capital  are  giving 
such  concern.  Allusion  was  also  made 
to  the  new  "  Metro  "  burner,  which  has 
now  been  in  operation  for  some  time, 
and  is  said  <  o  be  giving  great  satisfaction. 

Recent  number,  of  the  Revue  des 
Kclairages  a-s  usual,  '  ontain  a  nmnber 
of  useful  short  article  >  on  Acetylene 
matters.  F.  Granjon's  Review  of  Novel- 
ties during  the  year  (Jan.  30)  deserving 
special  notice.  These  novelties  include 
varioas  type^  of  hand  lamps,  the  use  of 
the  oxy-aeetylene  flame  with  a  small 
pellet  of  rare  earth  material  for  lantern 
and  projection  work,  and  the  use  of  a  new 
substance — "  catalysol  " — which  has  the 
power  of  absorbing  phosphoretted  hydro- 
gen, but  is  unaffected  by  acetylene. 
Licht  unci  Lampe  contains  an  interesting 
sunmiary  of  progress  in  Incandescent 
Alcohol  Lighting. 
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EDITORIAL. 


The  Lighting  of  Printing  Works. 

Readers  will  find  on  j>p.  171-201  the 
papers  read  on  the  above  subject  by 
Mr.  F.  W.  Goodenough  and  Mr.  J. 
Eck  at  the  last  meeting  of  the  Illu- 
minating Engineering  Society  on 
March  19th.  Besides  being  most 
interestin.;  at  the  present  moment, 
this  unique  series  of  data  and  photo- 
graphs on  the  lighting  of  jMinting 
works  will  unquestionably  prove  valu- 
able for  future  reference. 

The  papers  will  repay  careful  study, 
and,  since  restrictions  of  space  neces- 
sitate our  postponing  the  account  of 
the  discussion  until  the  next  number, 
members  will  doubtless  be  glad  of  this 
respite  before  sending  in  their  remarks 
for  publication. 

This  discussion  should  also  lead 
people  engaged  in  the  printing  trades 
to  appreciate  better  the  advantages  of 
good  illumination.  There  can  be  no 
doubt  that  in  many  cases  the  lighting 
conditions    under    which    printing   is 


carried  on  might  be  considerably 
improved  — ■  often  by  comparatively 
simple  and  inexpensive  methods.  It 
must  also  be  remembered  that  con- 
ditions of  artificial  light  are  here 
exceptionally  important  in  view  of  the 
fact  that  printing  is  so  frequently 
carried  out  underground.  Insufficient 
illumination,  incorrectly  placed  lamps, 
and  imperfectly  shaded  illuminants, 
all  tell  heavily  on  the  quality  of  the 
work  and  the  speed  with  which  it  is 
executed.  It  is  notorious  that  printers 
are  compelled  by  the  exigencies  of 
their  calling  to  work  at  high  pressure, 
a  considerable  amount  of  work  almost 
inevitably  being  forced  through  at  the 
last  minute.  Even  in  the  case  of  a 
regularly  published  newspaper,  where 
organization  is  carried  to  a  fine  art  and 
everything  should  run  like  clockwork, 
the  amount  of  time  allowed  for  the 
various  processes  is  sometimes  cut  very 
fine.  A  comparatively  small  defect 
may   throw   the   whole   system  out  of 
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gear,  and  a  slight  delay  may  have 
serious  consequences. 

It  is  now  recognized  that  badly 
lighted  plant  is  particularly  liable  to 
accidents.  It  cannot  be  properly 
attended  to,  and  small  defects  are  not 
recognized  in  time,  thus  paving  the 
way  for  an  ultimate  breakdown. 
Seeing  that  the  cost  of  proper  illu- 
mination is  small  in  comparison  with 
the  costly  machinery  served  by  it,  it  is 
surely  false  economy  to  grudge  the 
necessary  money  for  adequate  lighting. 
These  remarks  apply  equally  well  to 
the  human  machine.  The  difference 
between  high -class  and  mediocre 
printing  is  chiefly  a  matter  of  atten- 
tion to  small  details,  the  perception  of 
small  differences  in  sharpness,  contrast 
in  tone,  &c.  Naturally  the  operator 
needs  good  illumination  to  observe 
these  details,  and  even  if  he  achieves 
fair  results  in  a  poor  light  only  does 
so  by  extra  strain.  Both  as  regards 
economy  of  effort  and  the  welfare  of 
the  worker,  therefore,  good  lighting  is 
a  necessity. 

There  is  another  section  of  a  print- 
ing and  publishing  works  in  which 
good  illumination  is  equally  important, 
namely  the  considerable  number  of 
rooms  in  which  the  ordinary  business 
and  the  editorial  and  literary  work 
are  carried  on.  Here,  again,  the 
work  is  of  a  character  that  imposes 
special  efforts  on  the  eyes.  A  man 
who  is  correcting  proofs  or  examining 
bills  most  of  the  day  deserves  a  par- 
ticularly good  illumination,  and  his 
eyes  and  nerves  suffer  if  he  does  not 
receive  it.  In  many  cases  it  will 
doubtless  be  found  that  the  lighting 
in  this  department  is  equally  in  need 
of  supervision,  and  that  the  methods 
in   use  are  wasteful  and   unscientific. 

In  what  has  been  said  above  we 
have  laid  stress  mainly  on  the  advan- 
tages to  be  secured  from  good  illumi- 
nation. But  it  may  also  be  pointed 
out  that  the  possibilities  of  economy, 
owing  to  light  being  at  present  waste- 
fully  and  extravagantly  used,  are  often 
also    well    worth    consideration.       An 


examination  of  the  papers  by  Mr. 
(roodenough  and  Mr.  Eck  proves  that 
printing  works  exist  using  the  same 
illuminant  but  consuming  a  very 
different  amount  of  gas  or  electricity. 
In  such  cases  the  illuminating  en- 
gineer, besides  improving  the  illu- 
mination, can  often  secure  a  substantial 
saving. 

To  sum  up,  therefore,  we  can  hardly 
imagine  a  class  of  business  in  which 
proper  illumination  is  more  important 
than  in  the  printing  trade,  and  we  hope 
that  the  Society's  work  will  go  a  long 
distance  towards  paving  the  way  for  the 
much-needed  impro\ements. 

The  Illumination  of  Main  Roads. 

In  a  recent  number  of  the  West- 
minster Gazetts  (March  12th)  some 
remarks  appeared  in  the  Motoring  and 
Aviation  section  regarding  the  lighting 
of  main  roads.  It  was  pointed  out 
that  while  efforts  are  constantly  being 
made  to  strengthen  the  lighting  of 
important  thoroughfares  in  the  City, 
the  main  roads  connecting  large  towns 
are  often  very  poorly  lighted.  More- 
over, it  is  added,  even  in  cases  in 
which  \ery  brilliant  lighting  is  pro- 
vided, not  more  light,  but  inore 
scientific  illumination  is  what  is 
chiefly  needed.  The  co-operation  of 
motoring  associations  in  dealing  with 
this  important  (juestion  was  suggested. 
The  writer  took  the  opportunity  to 
send  a  communication  to  the  West- 
minster Ga2ette(March  19th),  recalling 
the  discussion  on  some  of  these  points 
following  Dr.  Hickman's  paper  before 
the  Illuminating  Engineering  Society 
last  November,  and  referring  to  the 
efforts  towards  a  standard  specification 
for  street  lighting  now  being  made  by 
the  Joint  Committee  appointed  in 
London  for  this  purpose.  It  was  also 
suggested  that  some  of  the  money  at 
present  applied  to  the  upkeep  of  road 
surfaces  might  fitly  be  devoted  to  ex- 
periments in  lighting,  and  the  hope 
was  expressed  that  ultimately  a  cen- 
tral authority  would  be  created,  repre- 
senting the  traffic  authorities  and  the 
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architectural  ami  lighting  experts,  to 
investigate  road  lighting,  and  act  as  a 
permanent  centre  for  information  on 
these  matters. 

These  suggestions  received  sym- 
pathetic consideration  in  the  West- 
minster  Gazette  (March  21st),  and  it 
is  evident  that  the  matter  is  one  that 
appeals  to  motorists.  It  will  be  gene- 
rally admitted  that  one  of  the  main 
purposes  to  be  served  by  modern 
street  illumination  is  the  guidance  of 
fast-moving  trafHc.  Yet  it  cannot  be 
said  that  the  present  methods  are 
schemed  out  for  this  purpose.  More 
brilliant  illuminants  have  from  time 
to  time  been  substituted  on  the  exist- 
ing lamp-posts,  but  the  scientitic  study 
of  the  direction  and  distribution  of 
light,  the  avoidance  of  the  eil'ects  of 
glare,  &c.,  has  hardly  been  toucbed 
as  yet.  It  is  true  that  tests  on 
various  forms  of  lamps  are  from  time 
to  time  carried  out  in  our  streets,  but 
they  are  devised  mainly  with  a  view 
to  comparative  economy,  and  really 
radical  experiments  and  innovations 
rsuch  as  must  always  be  the  fore- 
runners of  genuine  improvement)  are 
rarely  attempted.  Moreover,  the  fact  of 
the  lighting  of  London  resting  in  the 
hands  of  so  many  local  authorities 
leads  to  much  repetition  of  experi- 
ments and  to  chaotic  results,  each 
district  adopting  certain  forms  of 
illuminants  which  possibly  suit  their 
local  requirements,  but  are  not  neces- 
sarily the  best  for  guiding  thetrafKcin 
our  main  arteries. 

We  feel  sure  that  a  series  of  ex- 
periments on  the  lines  suggested  in 
the  Westminster  Gazette  would  be 
most  useful.  They  might  vrell  be 
undertaken  by  a  committee  on  which 
motorists,  lighting  experts,  borough 
surveyors,  and  the  traffic  authorities 
were  represented,  and  we  feel  sure 
that  the  Illuminating  Engineering 
Society  would  be  glad  to  render  any 
possible  assistance. 

On  one  point  we  feel  confident. 
Such  alterations  as  are  made  in 
methods    of    lighting    in    the    future 


will  be  directed  towards  the  suppres- 
sion of  the  effects  of  dazzle  and  glare 
which  the  present  use  of  powerful 
imperfectly  screened  sources  of  light 
are  apt  to  produce. 

The    Hygienic    Aspects    of 
Lighting^. 

During  the  past  few  weeks  there 
have  been  published  several  articles 
and  papers  dealing  with  the  hygienic 
aspects  of  lighting,  and  it  is  instruc- 
tive to  notice  how  this  point  is  now 
receiving  much  of  the  attention 
formerly  concentrated  on  relative  costs. 
We  observe,  for  example,  in  a  recent 
number  of  the  Times  Engineering 
Supplement,  a  popular  article  refer- 
ring to  the  formation  of  the  Committee 
on  Hygienic  Aspects  of  I^ighting  by 
the  French  Government.  Licht  und 
Lampc,  a  recently  issued  German 
publication  dealing  with  lighting,  has 
also  an  article  on  these  matters. 

On  March  11th  a  paper  was  read  by 
Mr.  Fraser,  A.R.I.B.A.,  before  the 
Institute  of  Hanitary  Engineers,  on 
'  The  Modern  House,'  in  which  refer- 
ence to  the  (|uestion  of  lighting 
was  made.  We  are  glad  to  notice 
the  emphasis  which  the  author 
lays  on  good  illumination — both  day 
and  artificial. 

We  notice,  too,  that  a  meeting  at 
the  Guildhall,  on  March  28th,  was  de- 
voted to  the  consideration  of  the  now 
familiar  "  daylight  scheme  "  of  arrang- 
ing the  business  hours  of  the  day  so  as 
to  secure  a  maximum  of  natural  light. 
In  passing  it  may  be  suggested  that 
the  advocates  of  this  cause,  as  well  as 
illuminating  engineers,  might  well 
spend  a  little  time  on  the  question  of 
the  best  methods  of  utilising  daylight, 
so  as  to  secure  the  most  ideal  con- 
ditions of  illumination. 

It  is  remarkable  that  statements  to 
the  effect  that  gas  is  better  hygienic- 
ally  than  electric  lighting  (or  vice 
versa)  are  constantly  made  in  papers 
by  many  sanitary  engineers  and 
architects,  but  not  much  evidence  is 
brought  forward  on  this  all-important 
(juestion.     General  contentions  of  this 
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kind  are  almost  invariably  seized  upon 
and  quoted  by  the  representatives  of 
the  illuminant  they  happen  to  favour. 
We  should  very  much  like  to  see 
a  few  complete  series  of  impartial 
inquiries  into  the  hygienic  qualities  of 
various  illuminants  carried  out.  But 
until  then  we  feel  bound  to  treat  these 
contradictory  claims  regarding  the 
influence  of  \arious  lamps  on  eyesight 
with  considerable  reserve. 

There  is  one  obvious  factor  which  is 
often  lost  sight  of  by  writers  who  are 
not  very  familiar  with  illuminating 
engineering,  i.e.,  the  consequences  of 
the  manner  in  which  the  illuminant  is 
used.  As  we  have  often  pointed  out,  a 
brilliant  source  placed  within  the 
direct  view  of  the  user  so  as  to  dazzle 
the  eyes,  whether  it  be  an  electric 
glow  lamp  or  an  incandescent  mantle, 
is  bound  to  be  prejudicial ;  but  whether 
there  is  any  marked  hygienic  difference 
between  the  light  of  the  illuminants, 
ivhen  properly  used  and  shxided,  is 
quite  another  matter.  This  is  a  point 
that  cannot  be  said  to  have  been 
properly  investigated  as  yet,  and  is  one 
on  which  the  enlightened  illuminating 
engineer  may  be  advised  to  withhold 
his  judgment  for  the  present. 


The    Effect  of  Illuminants  on 
Vegetation  and  Animal  Life. 

The  broad  question  of  the  effect  of 
light  on  plant  and  animal  life  (quite 
apart  from  its  effect  on  vision)  also 
seems  ripe  for  more  comprehensive 
study.  From  time  to  time  one  gets 
glimpses  of  the  fascinating  work  being 
carried  out  in  many  fields  by  inde- 
pendent experimenters,  but  the  results 
often  seem  curiously  inconsistent  to 
the  outside  observer.  The  subject  is 
complicated  by  the  fact  that  not  only 
the  intensity,  but  the  colour  of  the 
light  has  to  be  considered.  The  problem 
is  essentially  one  for  the  physicist  and 
physiologist  to  consider  together. 

In  the  course  of  a  paper  before  the 
Royal  Society  of  Arts  on  March  fith, 
Mr.  T.  Thorne  Baker  alluded  to  some 


researches  on  the  effect  of  light  on 
bacteria.  Violet  and  orange  light,  he 
suggested,  had  the  greatest  effect,  the 
intermediate  yellow-green  rays  having 
comparatively  little  influence.  It 
seems  to  be  now  well  recognized  that 
excess  of  ultra-violet  rays  (at  all 
events  as  regards  bacteria)  has  a  de- 
structive effect. 

Another  recent  paper  before  the 
Eoyal  Society  of  Arts  on  March  20th, 
that  by  Mr.  F.  Martin  Duncan  on  the 
work  of  the  Marine  Biological  Associa- 
tion, dealt  with  some  researches 
of  Dr.  E.  J.  Allen  and  Mr.  E.  W. 
Nelson  on  '  Mackerel  and  Sun- 
shine.' It  appears  that  the  number  of 
mackerel  in  a  particular  year  can  be 
shown  to  depend  to  a  great  extent  on 
the  develoj^ment  of  a  vegetable 
material,  the  "  copepod  plankton," 
on  which  they  feed.  Now  the  growth 
of  this  food  appears  to  be  exception- 
ally favoured  by  abundant  sunshine. 
The  result  is  that,  to  use  the  lecturer's 
words,  "a  fundamental  correlation 
exists  between  the  abundance  of 
mackerel  in  May  and  the  amount  of 
bright  sunshine  during  the  earlier 
months  of  the  year.  Indeed,  when 
plotted  out,  the  extreme  closeness  of 
agreement  between  the  sunshine  curve 
and  the  mackerel  capture  is  quite 
surprising." 

This  is  doubtless  only  one  of  many 
phenomena  which  are  known  to  bear 
out  the  close  connexion  between  J 
abundance  of  light  and  the  growth  of  1 
vegetable  and  animal  organisms.  Is  it 
not  probable  that  light  is  equally 
important  in  its  influence  on  human 
life? 

That  such  effects  exist  seems  to  be 
fully  recognized  by  the  medical  pro- 
fession. Abundance  of  light,  as  well 
as  fresh  air,  is  believed  to  be  a  valuable 
weapon  in  combating  tuberculosis. 
Now  that  so  much  money  is  to  be 
spent  in  sanatoria  for  consumptives 
throughout  the  country  the  effect  of 
light  on  health  would  form  a  most 
valuable  subject  for  research. 

Leon  G-a.ster. 
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Review  of  Contents  of  this  Issue. 


A  CONSIDERABLE  section  of  tlie  maga- 
zine this  month  is  devoted  to  the 
Transactions  of  the  Ilhiminating  Engi- 
neering Society,  and,  as  some  of  this 
matter  has  already  been  dealt  with  in 
abstract,  the  Review  of  Contents  is 
somewhat  curtailed. 

On  the  next  page  will  be  found  two 
short  notes,  one  of  which  describes  an 
interesting  ajjplication  of  indirect  light- 
ing to  a  building  having  a  large  dome, 
while  the  other  suggests  a  connexion 
between  Mr.  Asc|uith's  recent  fall  on 
the  steps  of  the  Foreign  Office  and  the 
inadecjuate  lighting  at  that  spot. 

At  the  beginning  of  the  Transactions 

of  the  ^Uuminating  Enoinccvino 

Society?  (p.  Hi!')  will  be  found  a  brief 
report  of  the  meeting  on  March  19th. 
with  a  summary  of  the  discussion  which 
took  place  on  the  "  Lighting  of  Printing 
Works.'  This  is  followed  hy  a  list  of 
new  members  of  the  Society. 

The  pa]3er  by  Mr.  F.  W.  (iooDENornH 
on  The  Illumination  of  Printing 
Works  by  Gas  begins  on  jj.  171.  The 
paper  consists  mainly  of  a  comprehen- 
sive collection  of  data  with  regard  to  the 
lighting  of  various  departments  in 
several  well-known  printing  works, 
much  of  the  information  being  arranged 
in  the  form  of  tables  and  diagrams. 
Special  attention  is  naturally  given 
to  the  illumination  of  composing  frames, 
and  it  is  pointed  out  that  this  class  of 
work  not  only  requires  an  ample 
t|uantity  of  hght,  but  light  of  the  right 
t|ualify,  i.e.,  with  a  high  "  visual  value.' 
The  economy  to  be  obtained  by  the 
free  use  of  whitewash  on  the  ^^alls  and 
ceiUngs  is  clearly  shown  in  a  table 
dealing  with  surface  brightness. 

Inconnexion  with  the  lightingof  print- 
ing machines,  several  points  are  brought 
out,  such  as  the  difficulty  of  vibration 
due  to  moving  machinery,  the  lack  of 
ordered  arrangement  of  the  machines, 
and  the  necessity  for  providing  special 
lights  to  facilitate  the  inspection  and 
repair  of  the  hidden  parts  of  the 
machine.     The  paper  is  illustrated  by  a 


number  of  photographs  exhibiting  the 
special  features  referred  to. 

On  ]3.  ISo  Mr.  Ju.stu.s  Eck  deals  with 
the  Illumination  of  Printing  Works 
by  Electricity.  The  paper  is  devoted 
mainly  to  the  lighting  of  newspaper 
printing  offices,  and  the  author  points 
out  that  it  is  here,  where  the  work  is 
done  so  largely  by  artificial  light,  and 
where  time-saving  is  of  such  importance, 
that  clo.se  attention  to  lighting  may  be 
expected  to  effect  considerable  eco- 
nomies. After  some  general  observa- 
tions, the  question  of  type-setting  is 
dealt  \\ith,  attention  being  drawn  to 
the  local  lighting  rec^uired  in  linotype 
machines  and  to  the  use  of  reflectors 
to  obtain  this.  A  comparison  of  the 
efficiencies  of  various  illuminants  in 
composing  rooms  is  given  in  tabular 
form,  and  the  illumination  intensities 
by  daylight  and  by  artificial  light  are 
compared.  After  a  brief  reference  to 
the  type-foundry,  the  author  passes 
on  to  the  subject  of  printing  proper.  He 
jjoints  out  the  difficulty  of  lighting  a 
large  rotary  press,  and  suggests  as  the 
best  solution  some  form  of  indirect 
lighting,  with  supplementary  local 
lights  for  important  parts  of  the 
machine.  The  necessity  for  a  colour- 
true  lamp  when  lighting  colour  printing 
machines,  so  that  inks  may  be  matched 
by  night  as  well  as  by  day,  is  men- 
tioned. In  conclu.sion,  the  author 
deals  briefly  with  the  lighting  of 
dispatching  rooms  and  some  of  the 
other  less-important  departments  of 
printing  works.  The  paper  is  fully 
illustrated  with  ])hotographs,  the 
majority  of  which  are  taken  bv  artificial 
light. 

Following  Mr.  Eck's  paper  is  the 
complete  discussion  on  Shop  Lighting, 
which  includes  several  communications 
received  since  the  meeting,  and  con- 
tains the  replies  of  the  authors,  Messrs. 
X.  W.  Prangmell  and  A.  E.  Broad- 
berry. 

At  the  conclusion  of  the  magazine 
will  bo  found  the  usual  Trade  Notes 
and  Review  of  the  Technical  Press. 
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Indirect  Lighting  of  a  Large  Dome. 

An   interesting   a])plicati()n   ol   tlie   in-  tungsten    lamps,    eaeh    e(juippe(l    with 

direct  system  to  the  lighting  of  a  large  its  own  silvered  retiector.     The  lamps 

domed  interior  is  shown  in  the  accom-  are  all  on  .separate  circuits,  controlled 

panying    illustration.     The    dome    in  from  a  switchboard  behind  the  rostrum, 

question,  which  is  one  of  the  principal  By  this   means   the  intensity  of  illu- 

features  of  tlie  eighth  Church  of  Christ  mination  in  the  building  can  be  very 


Scientist  in  Chicago,  is  (iOft.  in  dia-  easily  varied  as  required.  I"\ir  clean- 
meter,  and  rises  to  a  lieighl  of  r)l»ft.  ing  or  renewing  the  lain])s.  the  wliole 
from  the  floor.  One  single  central  tixtm'C  can  be  lowered  to  tbe  ground 
fitting  is  responsible  for  the  illumina-  by  means  of  a  worm  gear.  For  the 
tion  of  this  clome,  and  it  is  necessarily  above  j)articulars  and  illustration  we 
of  considerable  dimensions.  It  is  are  indebted  to  tlie  courtesy  of  The 
formed  of  a  white  bowl,  7  ft.  6  in.  in  Electrical  World. 
diameter,  containing  twenty    250- watt 

Mr.  Asquith's  Mishap— Due  to  Poor  Illumination. 


Lloyd'i  Weehlji  Nrvs  comments  as 
follows  upon  the  mishap  which  occurred 
to  Mr.  A.squith,  wlio  slipped  on  the 
steps  when  leaving  the  roreign  Office 
on  Thurs(h',\-.  February  22nd,  and  fell, 
altlio\igli  foi'turiately  without  serious 
(•onse([uences  : — 

"  The  corner  is  quite  inadequately 
lighted,  and  Mr.  Asquith  had  evidently 
forgotten  for  the  moment  the  existence 
of  the  step,  familiar  as  he  must  he  with 
the  immediate  locality." 

The  incident  only  shows  the  necessity 
for  proper  illumination  on  steps  and 
stairs,  and  the  ease  with  wliich  tiefects 
of  this  kind  mav  lead  to  accidents. 
In  the  case  of  a  long  and  steep  flight 


of  .steps  the  results  of  .such  a  slip  might 
easily  prove  seiious,  e.specially  .so  in 
the  case  of  a  workman  carrying  a  heav\- 
load.  In  many  factories  ill-lighted 
stairs  could  doubtless  still  be  found, 
and  (he  above  incident  suggests  that 
the  lighting  of  the  thresholds  of  oui' 
public  buildings  would  often  be  the 
better  for  more  careful  supervision. 
Not  only  should  the  actual  illumination 
on  the  step  be  sufticient,  but  the  lamp 
giving  the  illumination  shoukl  be  well 
out  of  the  lange  of  view  of  persons 
leaving  the  })uilding,  otherwise  it  may 
dazzle  their  eyes,  and;  making  the 
stc|is  lielow  indistinguishable,  do  more 
liarm  than  good. 
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Cije   )intiminatins   Citginetriiig    ^ocietp 

(Founded  in  London,  iqoq  ) 

(The  lUiiminaling  Engineering  Society   is    not,   as   a    body,  responsible  jor    the 
opinions  cxjyressed  by  individual  authors  or  speakers.) 

The  Lighting  of  Printing  Works. 


A  MEETING  of  the  Society  was  held  on 
Mareli  19th,  1912,  Mr.  Haydn  T. 
Harrison  (Vice-Cliainnan  of  (buncil) 
lieing  in  the  chair. 

The  minutes  of  the  last  meeting 
having  been  taken  as  read,  the  Chair- 
man called  upon  the  Hon.  Secretary 
to  read  again  the  names  of  applicants 
for  membership  presented  at  the  jire- 
vious  meeting,  ^^•llo  were  then  form- 
ally declared  members  of  the  Society. 
The  names  of  applicants  for  member- 
ship received  since  the  hist  meeting 
were  also  read  out  for  tlie  first  time. 

Tlic  ('hairiiKUi.  in  his  introductory 
ri-maiks.  exjjresscd  the  lio|)c  tliat  those 
who  \\ishc<l  to  join  in  the  discu.ssion 
Would  send  in  tlieir  juiines  immediately 
after  the  papers  had  been  read.  He 
then  called  upon  Mr.  F.  W.  Good- 
enough  to  read  his  })aper  on  '  The 
Illumination  of  Printing  Works  by 
(!as."  This  was  followed  by  a  paper 
by  Me.  JrsTU.s  Eck  on  "  The  Illu- 
mination of  Printing  Works  by 
Klectricity.'  (The.se  papers  will  lie 
found  in  extenso  on  pp.  171-200). 

The  Chairman,  before  declaring  the 
sul)ject  open  foi'  discussion,  .said  that 
tiicy  \\cre  glad  to  welcome  to  the 
iiicctintr  representatives  of  various 
printeis'  associations,  and  he  hoped 
that  they  \\ould  have  the  benefit  of 
hearing  the  views  of  some  of  these 
gentlemen  on  the  lighting  of  their 
works.  As  no  names  had  yet  been 
sent  in.  however,  he  would  ask  Mr. 
Frank  Bailey  to  open  the  discussion. 

Mr.  F.  Bailey  said  that  the  authors 
of  the  papers  ought  to  be  .specially 
congratulated  on  the  beautiful  set  of 
illustrations   thev  had   thrown   on   the 


screen.  He  would  like  to  ask  them 
whether,  in  the  course  of  their  visits 
to  the  various  works,  they  had  heard 
any  complaints  on  the  score  of  Ijad  effect 
on  eyes  or  contamination  of  the  atmo- 
sphere. He  felt  that  the  hygienic 
a!5pect  of  the  question  was  an  important 
one. 

Mr.  F.  W.  Willcox  was  glad  that 
l)ad  examples  of  hghting  had  been 
shown  as  well  as  good,  because  it  was 
only  by  studying  the  former  that  the 
requirements  of  really  good  lighting 
could  be  discovered.  The  need  of  the 
illuminating  engineer  was  clearly  shown 
all  through  the  jiapers,  and  the  case 
cited  by  Mr.  Eck,  of  greatly  improved 
light  due  to  the  use  of  proper  reflectors, 
was  only  one  of  man\'.  There  was  a 
general  lack  of  knowledge  with  respect 
to  reflectors.  The  value  of  indirect 
arc  lighting  had  been  clearly  demon- 
strated, but  he  would  remind  Mr.  Eck 
that  there  was  no  reason  why  the  same 
effect  should  not  be  obtained  with 
glow  lamp.s  on  the  indirect  system. 

Mr.  p.  J.  Waldra3I  referred  to  the 
importance  of  a  high  light  in  da^dight 
illumination,  as  instanced  by  the  use 
of  skylights  in  composing  rooms,  and 
he  thought  that  the  .same  principle 
should  be  applied  in  artificial  lighting. 
i.e.,  to  light  from  above  whenever 
])ossible.  From  this  point  of  view, 
nmch  could  be  said  in  favour  of  indirect 
lighting. 

Mr.  T.  E.  Ritchie  mentioned  a  ditti- 
culty  that  was  found  when  using 
indirect  lighting  fi.xtures  of  the  bowl 
type  in  rooms  where  rotary  presses 
were  at  work,  viz.,  the  deposit  of  a 
film  of  ink,  w liicli  «as  constantly  falling 
on  all  upturned  surfaces. 
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Mr.  M.  Foulds  doubted  whether  the 
spectrum  of  the  light  employed  was 
of  much  importance  in  printing  works, 
except  where  colour  printing  was  car- 
ried out.  He  thought  that  complete 
absence  of  glare  was  quite  as  much 
worth  attention  as  the  nature  of  tlie 
iJluminant. 

Me.  G.  M.4SC0RD,  speaking  as  one 
actually  connected  with  ])rinting  woiks. 
said  that,  althougli  in  the  early  days 
of  gas  lighting  he  had  known"  rather 
high  temperatures  in  works,  the  present- 
day  improvements  had  made  it  very 
difficult  to  decide  which  was  the  better 
illuminant  to  u.se — gas  or  electricity. 
He  gave  some  particulars  of  the  ligliting 
of  the  works  he  was  connected  with, 
and  referred  to  the  prejudice  which 
existed  among  printers  against  any 
innovation,  as  was  exemplified  by  his 
own  experience  in  introducijig  mercury 
vapour  lamps. 

Mr.  Y.  H.  Mackinney  laid  stress 
on  the  tendency  to  vibration  in  printing 
works,  &c.,  ^^i1ich  must  be  borne  in 
mind.  In  connexion  with  lighting  for 
compositors,  he  thought  that  liglit 
sources  should  be  judged  from  a  stan- 
dard of  '■  visual  power,"  a  factor  which 
was  becoming  increasingly  recognized. 


Mr.  L.  Gaster  mentioned  that 
several  printers'  societies  and  associa- 
tions had  been  invited  to  send  repre- 
sentatives to  the  meeting.  For  ex- 
ample, he  hoped  that  the  Secretary 
of  the  Master  Printers"  Association 
would  l)e  present,  and  the  Secretary 
of  the  London  Society  of  Compositors 
had  written  expressing  regret  that  a 
meeting  of  their  own  would  prevent 
him  from  doing  so.  Mi-.  Gaster  also 
drew  Mr.  Bailey's  attention  to  the 
inquiry  which  was  being  carried  out 
in  Milan  with  regard  to  the  effect  of 
light  on  eyesight  in  connexion  with 
printing  works,  and  especially  to  the 
work  of  Dr.  L.  Carozzi  in  this  respect. 

The  Chairman  then  called  on  Mr. 
Goodenough  and  Mr.  Eck  to  reply 
briefly  to  some  of  the  points  raised  in 
the  discussion,  after  wliich  a  hearty 
vote  of  thanks  was  accorded  to  the 
authors. 

The  next  meeting  was  announced  to 
take  place  on  April  16th,  M'hen  papers 
would  be  read  on  '  Private  House 
Lighting,'  Mr.  W.  H.  Y.  Webber 
dealing  with  gas  lighting,  and  Mr.  W.  R. 
Rawlirgs  with  ekclric  lighting. 


[It  is  proposed  to  dtal  ful  y  with  the  dismssicn  of  the  jAipers  hy  Mr.  Eck  and 
Mr.  Goodeiiovyh  in  the  next  number.  Members  and  otiiers  interested  are  invited,  to 
send  in  contributions  in  writing  to  be  included  in  t/<e  published  account.  Such 
contributions  .should  reach  ns  by  April  10th.—'Ei>.\ 


NEW    MEMBERS   OF    THE   SOCIETY. 

The  names  of  the  applicants  for  membership,  read  out  at  the  previous  meeting  on 
February  20th,  were  formally  announced  for  the  second  time,  and  these  gentlemen 
were  declared  Members  of  the  Illuminating  Engineering  Society.* 

In  addition  the  names  of  the  following  gentlemen  have  been  duly  submitted  and 
approved  by  the  Council,  and  were  read  out  by  the  Hon.  Secretary  at  the  meeting 
of  the  Society  on  Ma'-ch  1 9th  : — 
Members  : — • 
Eastman,  R.  Lighting    Expert    to    the    British    Thomson-Houston    Co., 

National  Buildings,  Parsonage,  Manchester, 
Ford,  W.  Divisional  Inspector,  Ga^f   Light  and   Coke  Co.,  148,  Goswell 

Road,  London,  E.C, 
Holt.  E.  C.  Divisional  Inspector,  Gas  Light  and  Coke  Co.,  2,  Gainsborough 

Road,  Leytonstone,  Essex. 
Walker,  F.  J,  Managing  Director,  St,  James's  and  Pall  Mall  Electric  Supply 

Co.,  19,  Carnaby  Street,  Golden  Square,  W. 
Webber,  W.   H.   Y.  Gas  Engineer,  Staff  Instructor  to  the  Gas  Light  and  Coke  Co., 

Isca,  Udney  Park,  Teddington. 
Wingate,  M.   F.  Optician,  35a,  Welbeck  Street,  London,  W. 

*  i^ee  Ilium,  ilng.,  Louii.,  March.  1912,  p.  1.^7. 
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The  Illumination  of  Printing  Works  by  Gas. 

By  F.  W.  GooDENOUGu  (Mem.  Inst.  Gas  Engineers). 

[Paper  presented  at  the  meeting  of  the  Illuminating  Engineering  Societv,  held  at  thp  House  of  the  Royal 
Society  of  Arts  (John  Street,  Adelphi,  London),  on  Tuesday,  Maich  ISth,  1S12,  at  8  p.m.) 


In  this  paper  I  have  endeavoured  to 
place  before  you  some  data  which 
have  been  obtained  respecting  a  few- 
gas  lighting  installations  in  printing 
vorks. 

I  would  like,  however,  to  point  out 
at  once  that  the  results  are  not  put 
forward  as  bearing  on  every  aspect  of 
the  many-sided  problem  under  discus- 
sion. They  are  merely  a  few  notes  of 
some  observations  that  have  been  made 
from  time  to  time,  and  ^ihich  may  be 
of  some  interest  to  the  members  of  this 
Society. 

Circumstances  vary  so  much  that  it 
would  need  a  very  extensive  investiga- 
tion to  take  every  aspect  of  the  cj^uestion 
into  account. 

It  is  doubtful  if  there  exists  another 
form  of  industry  in  which  good  lighting 
has  more  effect  on  the  successful  run- 
ning of  the  concern  than  is  the  case  in 
the  printing  trade.  The  work  carried 
on  and  the  conditions  that  have  to  be 
met  are  of  a  peculiar  character,  and 
one  is  sometimes  inclined  to  think  that 
the  OA^ners  would  find  great  advan- 
tages from  removing  or  reconstructing 
a  works  altogether.  It  too  often 
happens  that  printing  works  are  sur- 
rounded by  high  buildings  which  blot 
out  the  sk}',  thus  necessitating  the 
almost  continuous  use  of  artificial 
light. 

Another  constructional  feature  that 
is  frec^uently  encountered  is  the  com- 
parative lowness  of  the  ceilings  which  is 
by  no  means  an  advantage  from  an  illu- 
minating engineering  point  of  view. 

It  is  worthy  of  note,  however,  that 
most  printing  works  managers  perceive 
the  advantages  to  be  derived  from  the 
generous  use  of  whitewash,  which  is 
cheap,  and  conduces  to  bright  and 
sanitary  conditions  for  the  workmen. 

Many  printing  establishments,  of 
course  find  it  necessary  to  do  a  large 
amount  of  work  durins  the  nisrht.     In 


such  cases  it  is  of  great  importance 
that  care  should  be  bestowed  upon  the 
artificial  lighting  installation. 

Again,  the  work  is  often  carried  out 
again.st  time,  which  further  emphasizes 
the  need  for  good  lighting.  On  one 
occasion  I  saw  a  number  of  men 
setting  up  a  paragraph  which  was  to  be 
used  in  a  newspaper  copies  cf  which  had 
to  be  despatched  by  a  train  leaving 
London  about  forty  minutes  later,  the 
terminus  being  about  a  mile  away. 
This  will  give  an  idea  of  the  rate  at 
which  work  is  done  in  newspaper 
printing  works. 


so 
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Distance  in  feet  along  Frame. 
Fig.  1.— cihowing  variation  of  daylight  illumina- 
tioD  on  two  coinposing  frames  in  the  same 
room  (Solicitors'  Law  Stationery  Society). 

As  bearing  on  the  question  of  the 
deficiency  of  natural  lighting  that  is 
sometimes  met  with.  Fig.  I  is  interest- 
ing. The  two  compositors'  frames 
alluded  to  were  in  the  same  room.  In 
one  case  a  fair  amount  of  sky  area  was 
visible,  but  in  the  other  case  the  amount 
was  very  small.  The  observations 
were  made  at  midday,  with  a  fairly 
bright  sky  and  on  the  actual  working 
surfaces  of  the  frames. 

Compositors  were  working  at  both 
frames,  and  appeared  to  be  quite  able 
to  do  their  work  satisfactorily.  I  just 
mention  this  in  passing  as  an  interesting 
practical  example  of  the  great  adaptive 
power  of  the  eye  ;   it  is  no  part  of  this 
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paper  to  deal  witli  the  problem  of 
daylight  illumination. 

Again,  Fig.  2a  shows  the  iUumination 
found  upon  the  inspection  board  of  a 
ruling  machine  in  a  basement  work- 
room. Artificial  illumination  was,  of 
course,  continuously  em])loyed. 

The  style  of  gas  lighting  that  has 
found  great  favour  in  printing  works  is 
what  has  been  called  "  point  lighting," 
i.e.,  by  means  of  small  units  under 
separate  control,  and  it  appears  that  the 
system  is  justified  on  the  following 
grounds  : — 

(1)  Tlie  .special  requirements  of  each 
particular  machine  and  workman  may 
be  met  to  some  extent. 

(2)  Out  of  a  number  of  machines 
or  benches  it  may  happen  that 
only  one  is  in  use.  Point  lighting 
conduces  to  economy  in  gas  consump- 
tion by  making  it  possible  for  lamps 
that  are  not  required  to  be  extinguished. 


1 
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2-5 


3        3-5 


&  Co.  and  tlie  Solicitors'  Law 
Stationery  Society  respectively.  Fig.  4 
shows  what  is  clearly  the  better 
installation  of  the  two,  because  it 
combines  good  illun\ination  with  a 
total  ab.sence  of  glare.  Glare  such  as 
that  shown  in  Fig.  3  is  not  serious, 
but  it'  should,  I  think,  be  avoided, 
especially  as  this  can  easily  be  done. 

Illumination  of  Composing  Frames. 

A  summary  of  the  results  obtained  in 
several  composing  rooms  is  given  in 
Table  I. 

The  illumination  of  composing  frames 
is  probably  the  most  important  aspect 
of  printing  works  lighting.  The  work 
that  is  performed  there  and  on  tlie 
"  stones  "  demands  a  high  visual  effort, 
and  therefore  good  and  suitable  lighting. 

One  is  often  struck  by  tlie  great 
ditficulty  in  defining  what  "  adequate 
illumination  "  should  be.  The  difficulty 
is,  of  course,  due  to  the  great  power  of 
adaptation  of  the  eye  and  to  the 
variety  of  work   carried   out.     Fig.    1 


Distance  in  feet  along  centre  of  Ruling  Board. 
Fig.    2a.  —  Illumination    of     Ruling     Board  — 
Obscured  Globe  (.Solicitors'  Law  Stationery 
Society). 

In  exploring  the  illumination  of  any 
works  it  is  interesting  and  highly 
instructive  to  ascertain  the  ideas  of  the 
workmen  in  regard  to  the  lighting.  One 
is  sometimes  a  little  startled  by  a  work- 
man stating  that  he  prefers  to  see  a 
bright  light,  and  -H-ill  use  clear  glass 
in  preference  to  the  obscured  type. 
On  the  other  hand,  many  workmen  en- 
deavour to  supply  the  omission  of  the 
lighting  engineer  by  attaching  little 
aprons  of  paper  to  the  edge  of  the 
reflector  to  screen  off  the  glare.  Con- 
siderable ingenuity  is  sometimes  exer- 
cised by  the  men  in  their  endeavour 
to  make  good  tlie  omission. 

It  sometimes  liap])ens  that  sufficient 
care  is  not  exercised  to  the  best  form  of 
reflector  for  a  given  purpose. 

A  comparison  from  this  point  of  V'iew 
is  seen  in  the  two  photographs  (Figs.  3 
and  4)  taken  at  the  premises  of  Cassell 
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Distance  in  feet  along  centre  of  Ruling  Board. 

Fig.  2b. — Illumination  of  Ruling  Board— Clear 

Globe  (Solicitors'  Law  Stationery  Society). 

illustrates  this  point  very  well.  Fig.  5 
is  a  further  illustration ;  it  shows  how 
the  illumination  on  various  parts  of  a 
composing  frame  may  vary  without 
causing  any  inconvenience  to  the  opera- 
tor. In  fact,  one  is  quite  unconscious 
of  the  variation,  except  by  instrumental 
aid. 

This  interesting  phenomenon  raises 
the  question  of  how  far  the  foot-candle 
value  of  illumination  can  be  taken  as 
a  criterion  of  the  "  visual  value." 

It  is,  of  course,  quite  weW  known 
that  the  "  visual  value  "  of  the  illu- 
mination of  any  particular  object  is 
largely  dependent  on  the  comparative 
brightness  of  the  adjacent  surfaces,  and 
^\■here     sliarp     differences     occur     the 
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Fig  3.— lllumiuation  of  Composing  Frames— Solicitors'  Law  Stationery  Society. 


Fig.  4.— lUumiDation  of  Composing  Frames— Messrs.  Cassell  k  Co, 
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'"  ^^suaI  value "'  of  the  lower  illu- 
mination is  depreciated.  It  is  therefore 
insufficient  to  specify  a  certain  mini- 
mum illuniination  as  necessary  unless 
it  is  qualified  in  some  way  to  prevent 
the  occurrence  of  sharp  contrasts. 

Although  some  of  the  illumination 
curves  given  in  the  paper  show  marked 
inflections,  the  grading  was  such  as 
to  prevent  apjiarent  contrast,  and 
work  could  be  satisfactoiily  carried  out 
on  any  23art  of  the  frame. 

On  looking  round  various  works  one 
is  often  struck  by  the  high  illumination 
values  found,  and  one  feels  inclined 
to  reflect  on  the  huge  amount  of  light 
that  must  sometimes  be  wasted. 

Figs.  6  and  7  show  a  number  of 
curves  illustrating  the  illumination  on 
various  parts   of   the   working  surface 


The  two  systems  are  illustrated  in 
Figs.  3,  4,  4a",  and  8. 

As  will  be  seea,  the  back-to-back 
system  admits  of  t\so  frames  being  illu- 
minated by  one  suiu'ce  of  hght.  On 
the  other  hand,  the  single  system 
(Fig.  8)  requires  one  light  source  for 
each  frame  (unless  a  general  scheme  is 
adopted)  and  a  higher  consumption  of 
energy  per  square  foot,  although  the 
distribution  of  illumination  over  the 
^\•orking  surface  is  rather  better  than 
with  the  back-to-back  system. 

Comparing  the  illumination  of  the 
frames  at  Messrs.  Ejtc  &  Spottiswoode's 
works  with  that  found  at  Messrs. 
Mathieson  &  Sons,  in  each  case  the 
lighting  ■^^•as  by  upright  incandescent 
l)urners,  and  the  shades  of  approxi- 
mately the  same  shape.     The  following 


TABLE  I.— Obseevatioks  in  Variots  Composing  Rooms. 


Description  of 

Floor 
Area. 

Fitting  used. 

Gas  Consumplion. 

Illumination  on  Working 

Surfaces. 

Foot- Candles 

■5    «■ 

Works. 

Square 
feet. 

No. 

Description. 

Total 

c.  ft.  per 

hour. 

Per  foot 
length  of 
Frame. 

Surface. 

Lower 
Surface. 

Average. 

Feet. 

eft. 

perhour. 

Polytechnic     ... 

/ 

3 

•'Nico'' Burners 

10.5 

(1-Hl 

142 

14-8 

145 

lU 

Printing  School 

I 

2 

do.        do. 

7-0 

0-56 

8-5 

10-3 

9-4 

124 

Messrs.       Brad- 

bury Agnew... 

1 

H.P.  Inverted 

2-0 

0-3:^ 

7-1 

7-8 

7-4.5 

6 

Cassell's 

2 

H.P.       do. 

40 

0-47 

5-6 

6-2 

59 

»i 

Solicitors'   Law 

Stationery 

Society 

3110 

1 

H.P.      do. 

2-0 

0-33 

6-8 

6-7 

6-75 

6 

Eyre  &  Spottis- 

woode 

1836 

1 

L.P.  Upright 

4  0 

0-67 

3-7 

4-5 

4-1 

6 

Messrs.  Mathie- 

son &  Sons  ... 

1 

do.        do. 

4-0 

0  67 

7-4 

7-0 

7-2 

6 

Calculated  on  one  Frame. 


of  composing  frames.  In  no  case  was 
it  felt  that  the  illumination  was  too 
low,  but  it  is  possible  that  where  the 
value  ri.ses  above,  say,  8  foot-candles, 
it  might  be  reduced  without  impairing 
the  "  visual  value  "  of  the  lighting. 

The  compositor  generally  places 
his  galley  of  type  at  the  extreme 
end  of  the  composing  tame. 

Composing  frames  are  usually  ar- 
ranged on  one  of  two  systems,  viz., 
cither  the  smgle  or  the  back-to-back 
.systems,  the  latter  being  the  most 
common,  because  of  its  effecting 
cccnomy  in  light  and  floor  space. 


figures  represent  the  comparative 
re.sult.     (See  p.  176  "A.'") 

It  will  be  seen  that  the  gas  consump- 
tion was  twice  as  great  %^ith  the  single 
as  with  the  back-to-back  frames,  and 
the  resultant  illumination  was  higher 
in  a  similar  proportion,  so  that  toe 
practical  efficiency  was  approximately 
the  same  in  each  case.  The  higher 
illumination  was  also  accomijanied  by 
a  lower  diversity  coeiificient,  but  the 
difference  is  of  no  practical  importagce. 

Judged  from  a  practical  standpoint, 
both  svstems  would  probably  be  re- 
garded as  satisfactory. 
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.Both  high-  and  low-pressure  systems 
of  lighting  are  in  use  in  f)rinting  works 
installations,  and  it  may  be  interesting 
to  compare  a  few  of  them. 


three  times  as  efificient  as  the  low- 
pressure  upright,  a  result'that  might, 
of  course,  have  been  anticipated  from 
known  flata. 


Fig.  4a.— Illumination  of  Comiioting  Frames — Back-to-back  arrangement. 
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Distance  in  feet  along  Frame. 
Fig.  .5.— Showing  comparison  of  Upper  and  Lower  surfaces  of  a  Composing  Frame  under  Daylight 
Illumination  (Solicitors'  Law  Stationer)'  Societj')- 


The  following  are  data  relating  to  a 
few  typical  examples.   (Seep.  176  "  B.") 

It  therefore  appears  that  the  high- 
pressure    inverted    system    is    about 


Against  this  must  be  set  the  cost  of 
comiDression  and  a  slightly  higher  cost 
of    maintenance    but    these    do    not 
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seriously  discount  the  economy  of  the  metliofls,  there  is  a  great  tendency  to 

high  ijressure  system.  over-illuminate,  although  this  too  fre- 

The  efficiency  at  CasselFs  was  rather  cjuentlj'     results     in     a     reduction     of 

low  compared  with  that  found  on  the  '"  seeing  power." 

other  high-pressure  installations.     This  .       . 

was  partly  due  to  the  gas  consumption  Ittummaiwn  of  Uone.s. 

per  unit  length  of    frame  being  rather  What  are  technically  called '"  stones  " 


Work8.                    ;      Arrangement. 

1                        Illumination. 
Foot-Candles. 

sq.  ft.  of  frame. 

Max.-          Win.           Aver. 

Ratio. 
Max./Min. 

Eyre  &  Spottiswoode's      i    Back  to  Back 
Mathiesim  &  Sons         ...  |            Single 

c.  ft. 

•134                 6-6 

•267            1    10  •O 

2^5           4^1 
46           7^22 

2-64 
217 

high,  as  shown  in  the  following  sum- 
mary : — 


Works. 

G«s  used  for 
each  frame 
(cub.  ft.  p.  h.) 

Length 

of  frame 

(feet.) 

• 

Cassell's 

Bradbury  Apnew's  and 
Solicitors'  Law  Soc. 

4 
2 

6 

The  amount  of  light  over  each  frame 
at  Cassell's  was  sufficient  to  illuminate 


are  flat  faces  situated  near  the  compos- 
ing frames.  The  "  set-up  "  type  is 
placed  upon  the  "  stones  "  before 
being  dispatched  to  the  machine. 

As  in  the  case  of  composing  frames, 
a  variety  of  results  have  been  found. 
Figure  9  shows  the  kind  of  illumina- 
tion found  in  a  few  gas-lighted  installa- 
tions, all  of  which  might  be  described 
as  satisfactory  from  a  piactical  point 
of  view,  although  there  can  be  very 
little  doubt  that  some  of  the  maxima 


Illumination 

Gasper  hour  per 
sq.  ft.  nf  frame. 

Diversity 

working  surface 

Works 

(cub.  ft.) 

Max. 

Min. 

Average 

Co-efficiency 

per  ft.  gas. 

Eyre  &  Spottiswoode's 

low-press,  upright.  ... 

■134 

66 

2-5 

4^1 

2(>4 

30-7 

Bradbury,         Agnew's 

high-press,  inverted 

•067 

120 

29 

7^45 

4^14 

112 

Cassell's  high-press,  in- 

verted   

•094 

12^0 

37 

5-90 

3-25 

62-7 

Solicitors'  Law  Station- 

ery   Soc.    high-press. 

inverted         

•067 

126 

3-3 

6-75 

3-82 

101 

Mathieson      &      Sons 

low-press,  upright  ... 

•267 

100 

„ 

7  ■22 

217 

O" 

adequately  a  frame  about  12  ft.  long, 
so  that  much  of  the  hght  was  lost,  as 
far  as  the  frame  itself  was  concerned. 

The  illumination  curves  obtained  at 
the  Printing  School  of  the  Regent 
Street  Pol3'technic  form  an  excellent 
illustration  of  the  need  for  some 
attempt  at  standardization  of  illu- 
mination values. 

It  appears  that,  owing  to  the  low 
cost  of  production  of  light  by  modern 


could  be  reduced  without  affecting  the 
"  visual  vahie "  of  the  general  illu- 
mination. 

It  is  probably  more  important  Ihat 
the  illumination  of  the  "'  stones  " 
should  be  well  done  than  is  the  case 
with  the  composing  frames,  because  in 
the  latter  instance  the  work  done  is 
largely  of  a  mechanical  nature,  owing 
to  the  type  being  arranged  in  a  deiinite 
and  well-known  order.     A  com]positor 
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Fig  8— IlIumiLation  of  ComposiDg  Frames— AiraDgenient  in  single 


Fig.  lo.-iiiuiiiiuaU'jii  ul  I'liuting  Machines  at  Messrs.  Eyre  and  Spottiswoode's. 
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II 

urainatioii. 

Area  of 

Foot-camlles. 

Works. 

sq.  ft. 

Max 

MiD. 

Average 

Messrs.     Cassell 

ic  Co 

33 

14-0 

4-0 

8-4 

Messrs.   Matliie- 

son  &  Sons   ... 

10-S 

7-7 

2-8 

4'G5 

Messrs.    Mathie- 

son  &  Sons  ... 

ic-o 

56 

3-4 

4-2 

Messrs.       Brad- 

bury Agnew ... 

21-5 

lU-0 

80 

9-3 

Messrs.   Kyre  A: 

Si)ottiswoode 

20-S 

19-0 

7-3 

142 

can  find   the  piece  lie  wants  without 
looking  for  it. 

On  the  other  hand,  the  final  correction 
of  the  set-up  type  is  done  on  the 
"  stones,"  and  this  undoubtedly  re- 
quires a  high  visual  effort,  and  there- 
fore good  illumination. 

BrijMtiess  of  Walls. 

This  quantity,  no  doubt,  has  some 
influence  on  the  effectiveness  or  visual 
value  of  a  given  scheme  of  lighting. 

Some    observations    were    made    in 
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Fig.  G. — Lower  Surfaces. 
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Illumination  of  Composing  Frames  in  various  Printing  Works. 

No.  1.  Regent  St.  Polytechnic.  No.  4.  Solicitor.s'  L.aw  Stationery  Society 


No.  2.  Eyre  &;  Spottiswoode. 
No.  3.  Mathieson  ..t  Soni 


No.  .").  Cassell  &  Co. 

No.  6.  Bradbury,  Agnew  i:  Co. 
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Fig.  11.— Illiimiuatiuu  of  I'riutiDg  Machines  at  Messrs.  Eyre  and  Spottiswoode's 


Fig.  12.— lUumlnatioD  of  Printing  Machines  at  Messrs.  Eyre  and  Spottiswoode's. 
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various    works,    and    the    results    are 
tabulated  in  the  following  summary  : — 


•Surface 

brightness 

of  wall 

(taken 

within  6  ft. 

above  the 

floor  unless 

Descrip- 

otherwise 

tion 

Works. 

Room. 

stated). 

of  wall. 

ft.  candles 

1    clean 

Solicitors'  Law 

Litho 

37  to  5'1  I  white- 

Stationery Soc. 

Stamping 

wash 
3-4  to  4-8  1 

Composing 

3-8  (day-  1 
light) 

/ 

l-4to-2-4l 

Mathieson's  ... 

"14  to  "2  .fairly 

I 

nr.  ceilingi    clean 

Eyre  &  Spottis- 

1 

woode's 

Machine 

■8  to  ro;    dirty 

j^ 

•44  to  -74 

white- 

(ceiling) 

wash 

" 

Compocmg 

■48  to  3  0 

clean  „ 

The  figures  refer  to  gas  lighting  unless  otherwise 
stated. 
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Reading  Booms. 

Generally  speaking,  the  values  foimd 
in  the  reading  rooms  were  rather  high, 
due  to  the  fact  tliat  the  surfaces  to  be 
illuminated  Mere  comparatively  small, 
so  that,  with  even  a  small  unit  of  light, 
a  sufficienc}'  of  illumination  was  easily 
be  secured. 

The  following  summary  gives  some  of 
the  data  obtained  : — 

Reading  Rooms. 


Distance  in  feet  along  "Stone. " 

Fig.  n.— Illumination  of  "Stones"  in    various 

Works. 
No.  1.  Cassell  .V:  Co.        No.  3.  Mathieson  &  Sons. 
No.  2.  Mathieson  i:  Sons.    No.  4.  Eyre  &  Spottis- 
woode. 

Should  any  proposals  ever  be  made 
for  standardising  the  artificial  lighting 
of  workshcijis  —  i.e..  by  2^'escribing 
desirable  maxima  and  minima — the 
question  of  the  colour  and  cleanli- 
ness of  the  surfaces  which  bound  the 
workshop  Mould  have  to  be  taken 
into  account.  The  difference  between 
clean  and  dirty  whitewashed  walls  is 
very  cousiderabk.-. 


IlluminatioQ 
Foot-candles. 

Works. 

Ma.x.     Min.     Aver. 

System  of 
Lighting. 

Messrs. 
Cassell  &  Co. 

Messrs.  Eyre  & 
Spottiswoode 

Messrs.    Brad- 
bury, Agnew 

13-0 
150 
150 

50 
8-0 
8-4 

8-2 
10  0 
10-5 

high  power 
inverted 

low  power 
upright 

high  power 
inverted 

Machine  Rooms. 

A  summary  of  the  results  obtained 
in  several  machine  rooms  is  given  in 
Table  II. 

It  would  appear  that  the  following 
are  the  principal  points  that  require 
consideration : 

(1)  The  "laying  on"  and  "taking 
off "  boards  of  the  machines  need  to  be 
adequately  illuminated. 

(2)  A  good  general  Olumination  is 
needed  to  facilitate  the  transfer  of  the 
l^rinted  sheets  to  the  benches  for 
inspection. 

(3)  Means  for  illuminating  the  under 
parts  of  the  machinery  for  inspection 
purposes  should  be  jirovided. 

The  working  surfaces  referred  to  in 
the  summary  of  machine  shops  are, 
in  the  case  of  printing  machines, 
assumed  to  be  the  "  laying-on  "  and 
"  taking-oli "  boards.  The  arrange- 
ment of  the  units  in  the  machine  shops 
of  Messrs.  Eatb  &  Spottiswoode  (shown 
in  Figs.  10,  11,  and  12)  appears  to  be 
very  satisfactory. 

The  illumination  is  due  to  three- 
mantle  and  one-mantle  inverted  units 
fitted  with  diffusing  globes.  The  ar- 
rangement is  clearly  shown  in  the 
photographs,  and  the  i^hotometric  data 
are  given  in  the  table  relating  to  machine 
rooms. 
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Fia  13.-Illumin.tion  of  Ruling  Maoliines  (Solicitors'  Law  Stationery  Society). 


Fia.  li.-Illumination  of  Who.  Boom  at  the  Solicitors'  Law  Stationery  Society, 
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The  machines  at  thi.s  works  are  of  a 
large  t_ype,  for  -nliich  the  sclieme  of 
liglitiiig  seems  very  well  suited. 

It  may  be  interesting  to  mention 
here  that  it  is  sometimes  necessary  to 
provide  against  the  vibration  set  up 
by  the  moving  machinery,  otherwise 
ni\  excessive  mortality  of  mantles 
would  result.  Efficient  appliances  are 
available  «liicli  prevent  damage  due 
to  vibration,  and,  as  far  as  I  know, 
there  is  no  difficulty  arising  from  tliis 
cause  whicli  caimot  be  effectually 
provided  for. 


arranged  on  double  -  jointed  arm 
brackets.  By  this  means  the  :§ame 
may  be  brought  to  tlie  point  of  the 
machine  to  be  examined,  and  a  local 
illumination  of  an3'thing  up  to  7  foot- 
candles  obtained.  The  device  works 
very  satisfactorily  in  practice.  It  is 
not  necessary  that  the  flame  should 
burn  continuously  ;  it  is  usually  ex- 
tinguished when  tiie  machine  is  working. 
The  double-jointed  arm  gives  a  flexi- 
bilitj'^  of  movement  which  permits  of 
high  local  illumination  at  any  part  of 
the  interior  of  the  machine. 


TABLE   II.— Observations  in  Various  Machine  Rooms. 


1  / 

Gas  Consumption 

\    Illumination  on 

Type  of  Fixture. 

Mach 

inesinRoom. 

Working  Surfaces 

Total  area 

FootrOandles. 

Floor 
Area 

Total 
eft.  per 

C.  ft.  per 
hour  per 

occupied 
by 

Description 

1 

of  Works. 

sq.  ft. 

No. 

Description. 

hour. 

100  sq.ft. 

No. 

Description. 

machines. 

Max.  i  Min.    Aver. 

1 

Messrs.  Kyre 

1 

2 

Cotterill 

1 

1  . 

&  Spottis- 

2430 

5 

1  It.  inverted 

}60' 

2  47-^ 

2 

Miehle 

•     6.30 

6-0 

2  2  '3-53 

woode 

4 

3  It.        „ 

1 

Pouy 

. 

' 

1 

Pony 

2 

Miehle 

Do.    Do. 

2:i76-[ 

8 
4 

1 H.       „ 
3  It.       „ 

}70 

2-95- 
3-1.3-,' 

2 
1 

1 
1 
3 

Huber 

Perfector 

Wharfdale 

Cotterill 

Whitlock 

■     1710 

1 

8-4 

2-6 

3-5 

Do.    Do. 

2810 1 

4 

3  It.       „ 
lit. 

1 88 

4 
3 

Wharfdale 
Perfector 

/ 

7-0 

25 

3-3 

1 

7 

I  It.iiprightf 

J 

1 

1 
1 

Wharfdale 
Century 

( 

Solicitors' 

law 

f 

Cropper  & 

1 

7-1 

I'ft 

C.Q 

Stationery 

1800 

22 

H.p.inverted 

50 

2-78 

I 

Wharfdale 

J 

'to       "  ^ 

Society 

[ 

obsc 

ured  globe 

Do.    Do. 

2881 1 

27 

Do.      Do. 

61 

2-12 

Ruling  and 
Stamping 

\               )     10-5 

/               1  1  clear 

V    16-0 

4-3      71 

globe! 

9  0  ,]4-0 

(  onke 
.1,    5  3 
1  :  on  M 
I     4-5 

V  bna  rd 

Cafsell's 

- 

- 

Do.      Do. 

- 

- 

12 

Linotype 

44   1   4-8 
SS.  p  late 

4-5      45 

Do. 

— 

— 

Do.      Do. 

— 

— 

Various 

40 

2-8      3-4 

Fig.  10  is  a  paiticularly  good  speci- 
men, but  in  that  case  the  arrangement 
of  the  machines  simplifies  matters  .some- 
what, a  condition  that  does  not  alwaj's 
exist. 

A  feature  in  the  lighting  of  large 
printing  machines  is  the  provision  of 
special  units  for  facilitating  the  inspec- 
tion and  repair  of  the  hidden  parts  of 
the  macliine — i.e.,  the  parts  that  receive 
no  light  from  the  general  illumination. 

This  can  be  easily  and  satisfactorily 
provided    for    by    flat-flame    burners 


It  is  often  necessary  to  inspect  the 
type,  A\hicli  is  contained  in  a  frame 
inside  the  macliine,  and  the  flat  flame 
burner  answers  very  well  for  this 
purpose. 

It  gives  sufficient  light,  will  .stand 
rougli  usage,  and  cannot  very  \\ell  go 
wrong. 

Another  dexace  is  to  have  a  flat- 
flame  burner  arranged  on  a  pillar,  to 
which  gas  is  led  through  a  flexible  tube. 

Various  other  macliine  rooms  were 
vi.sited. 
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Figs.  2a  and  2b  show  (lie  distribution 
of  light  over  the  ^\'orking  surfaces 
of  the  two  ruling  machines  illustrated 
in  Fig.  13.  The  machines  were  con- 
tained  in  a  basement  room   having  an 


Fig.  14  shows  a  fairly  large  installa- 
tion of  Linotype  machines.  Their  ar- 
rangement is  very  regular,  and  thus 
permits  of  an  ordered  system  of  illu- 
mination— a  condition  of    things  that 


area  of  1,800  sq.  ft.     The  poor  daylight    is,  unfortunately,  not  alwa3's  possible. 

illumination  is  evident  from  the  dia-        Each  machine  is  separately  provided 

grams.  for,  so  that  the  lighting  is  always  pro- 


Fm.  11.— Sliowiug  Illumination  of  Linotype  Machines. 

It  is  interesting  to  compare  Figs.  2a  portional  to  theloutput — an  important 

and   2b,    because    they   relate    to    the  matter   from   an   economical   point  of 

same  kind  of  machine  lighted  by  the  view. 
same    kind    of    unit,    except    that    in 

one  case  a  clear  globe  was  used,  and  in  The  units  at  the  front  of  the  machines 

the  other  an  obscured  one.  arc  arranged  a  little  in  the  rear  and 
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towards  tlie  left-hand  side  of  the  opera-    Litho  Room. 
tor,  and  7  ft.  above  the  floor. 

The  resultant  illumination  seems 
adequate  in  amount  and  satisfactory 
in  character.  (See  '  Summary  of  Ma- 
chine Shops.') 

As  will  be  seen  in  Fig.  14,  there  are 
twelve  machines,  arranged  in  two  rows 


Sonae  observations  made  on  the  stone 
litho  blocks  at  the  works  of  The 
Solicitor.^'  Law  Stationery  Society 
showed  values  ranging  between  G-2 
to  10  foot-candles.     Fig.  15  shows  such 


TABLE  III.- 

-Observations  in  General  Rooms— Packing,  Folding,  and 

Binding. 

Desoription  of 

Floor 
Area. 

Fitting  used. 

Gas 
used. 

Gas 
used. 

Illumination    on 
Work  Benclies. 
Foot-Candles. 

Works. 

No. 

Description. 

c.  feet 
per 
liour. 

eft. 
p.  hour 
p.  100 
sq.  fc. 

Max. 

Min. 

Aver'ge 

Solicitors' 
Law  Stationery 
Society 

Messrs.    Eyre  & 
Spottiswoode* 

Do.         do. 

1800 
3550 
825 

2S 
2G 
14 

H.P.  Inverted 
I;.P.  Upright 
L.P.  Upriglit 

C3 

84 
56 

35 
2-37  1 

C-7S 

G-2 

2(5 
3-5 

4-8 

3-0 

2-4 

2-8 

3-3 

5-0 

2-5 
31 

41 

On  benches 
On  t^ble  of 
Cutting  Machine 
On  benches 

*  Tlie  figures  given  for  this  room  do  not  represent  the  efficiency  for  tlie  whole  of  the  floor  area, 
because  a  considerable  portion  was  occupied  by  material  and  only  slightly  illuminated. 


of  six,  baek-to-back,  with  a  gangway 
between,  so  that  easy  access  is  gained 
to  every  part. 

Special  units  are  provided  along 
the  gangway  to  facilitate  inspection  and 
repair  when  necessary. 

It  is  interesting  to  note  in  passing 
that  gas  is  used  for  melting  the  type 
in  these  machines. 

A  summary  of  the  results  obtained 
in  some  of  the  general  rooms  is  given 
in  Table  III. 


In  conclusion,  I  would  hke  to  ac- 
knowledge the  kind  assistance  rendered 
by  those  in  charge  at  the  various  works 
visited,  without  which  it  would  have 
been  quite  impassible  to  compile  the 
information  in  the  foregoing  all  too 
inadequate  contribution  to  the  dis- 
cussion of  this  important  subject,  and 
also  my  indebtedness  to  my  assistant, 
Mr.  J.  G.  Clark,  who  has  prepared  for 
me  all  the  data  on  which  this  paper  i.s 
founded. 


Official    Notice  of  Next   Meeting. 


The  next  meeting  of  the  Ilkniiinating  Engineering  Society  will  take  place 
at  8  o'clock  at  the  Hou.se  of  the  Royal  Society  of  Arts  (John  Street,  Ailelphi,  London, 
W.C.)  on  Tuesday,  April  16,  1912,  wlien  paper.-;  on  the  Lighting  of  Private 
Houses  by  Gas  and  Electricity  will  be  read  by  Mr.  W.  H.  Y.  Webber  and 
Mr.  W.  R.  Rawlings  respectively. 

Memhers  desiring  to  take  part  in  the  Discussion  are  reqiiested  to  send  in  their  names 
beforehand  to  the  Hon.  Secrelarjj.  Mr.  L.  Gaster,  .;,?,  Victoria  Street,  London,  S.W-. 
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The  Illumination  of  Printing  Works  by  Electricity. 

By  Justus  Eck,  M.A.  (Cantab),  M.I.E.E. 

[Paper  presented  at  a  meeting  of  the  Illuminating  Bngineering  Society,  lieW  at  the  House  of  the  Hoyal 
Society  of  Arts  (John  Street,  Adeiphi,  London),  on  Tuesday,  March  19th,  1912,  at  8  p.m.] 


The  object  of  this  paper  is  to  give  some 
indication  of  the  requirements  of  the 
industry  and  to  endeavour  to  find  the 
most  economical  method  of  dealing 
with  them. 

The  work  of  a  printer  may  be  divided 
into  : — 

Office  Mork. 
Typesetting. 

Stereo-casting   and   electro    block- 
making. 
Printing. 
Dispatching. 
It  is  not  my  intention  to  deal  with 
the  office  work,  as  it  does  not  appertain 
especially  to  tliis  trade,  and,  as  regards 
dispatching,  I  only  propo.se  to  deal  with 
it  casual)}'.     The  other  three  divisions 
form  the  unique  work  of  the  printer. 

It  has  been  my  good  fortune  to  have 
had  the  facility  of  visiting  leading 
printing  works  in  the  vicinity  of  London, 
where  the  following  .sources  of  light 
were  in  use  : — 

Arc  Lamps,  inverted  and  indirect 

lighting.* 
Glow  Lamps,   direct   and   indirect 
lighting,  both  carbon  and  metal 
filament. 
Vapour  Lamps,  in  glass  and  quartz 
tubes. 
The  vacuum   tube  liglit  has   so    far 
not  been   adopted  in  this  country  for 
printing,  but  is  used,  so  I  am  informed, 
by  Le  Journal  in   Paris   for   printing 
work. 


*  By  an  Inverted  LightinR  Arc  Lamp  is  meant 
one  that  distributesits light  particularly  by  single 
reflection  from  a  surface  above  the  arc,  and  by  an 
Indirect  Lighting  Arc  Lamp,  one  that  distributes 
its  light  partially  by  double  reflection,  first  from 
the  surface  below  the  arc  and  then  from  a  surface 
above,  ami  often  (in  this  case  it  is  called  a  Semi 
Indirect  Lighting  Lamp),  by  partial  transmission 
through  a  6emiopa(|ue  glas;'. 


The  measurements  given  in  the  paper 
are  mostly  taken  in  newspaper  printing 
works,  as  it  was  felt  that  in  these 
places — where  the  work  is  chiefly  done 
at  night,  and  where  time  is  the  very 
essence  of  the  business — every  effort 
would  be  made  to  secure  maximum 
output  of  printed  matter  with  the 
least  running  cost. 

Otlier  important  factors  have  to  be 
considered  in  this  work,  such  as  safety 
both  to  the  person  and  against  fire, 
absence  of  heat  and  moisture,  non-con- 
tamination of  the  air,  freedom  from 
glare,  ease  of  sufiervision  of  machines 
and  operatives,  correctness  of  colour- 
discrimination,  and  absence  of  eye- 
strain. 

These  factors  undoubtedly  have 
weight,  but  it  will  be  clear  from  the 
examples  given  that  in  many  cases 
other  factors  have  militated  against 
proper  consideration  being  given  to 
tliem.  These  other  factors  seemed 
to  include  sucli  things  as  difficulties 
witli  the  operatives ;  unsuitable  shape 
and  sizes  of  tlie  workrooms,  due  to 
the  high  value  of  sites ;  and  lack 
of  information  as  to  the  methods 
adojjted  and  the  results  obtained  in 
other  printing  uorks. 

All  the  engineers,  managers,  and 
other  officials  I  met  and  conversed 
with  in  these  various  works  were  most 
anxious  to  know  what  was  the  best 
and  liow  it  might  be  obtained,  and 
seemed  to  consider  maximum  output 
of  product  and  safety  against  fire  as 
the  matters  of  greatest  importance. 

Inquiry  as  to  data  to  establish  what 
the  increase  of  output  resulting 
from  improved  lighting  conditions 
produced  generally  the  reply  that, 
without  their  present  form  of  lighting, 
they  could  not  print  as  rapidly  and 
cheaply  as  now,  and  that  it  was  in- 
conceivable    to     turn    to    any    other 
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illurainant.  The  reason  of  this  want 
of  positive  information  is  that,  con- 
temjioraneonsly  with  or  subsequently 
to  the  introduction  of    electric  light, 


room,  and  here  increased  illumina- 
tion without  glare  or  perceptible  in- 
crease in  the  air  temperature  had  not 
only    resulted    in    more    rapid    work. 


Fid.  1.— Detail  I.iglitiiis  of  Linotype  llatrix  Box. 


altcialioiis  Of  iiiipidvcmeiits  in  the 
plant  have  taken  place.  The  sole 
place  where  real  comparisons  were 
po.ssible    was    in    the    hand-composing 


liut  also  in  improvement  in  the  ej'csight 
of  the  compositors. 

One  important  printing  firm  boldly 
stated   they   had    not   only   decreased 
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their  lighting  bill  this  year  by  over 
£500,  but  tliey  had  contemporaneously 
i!icreascd  their  output  Ijy  nearly  40  per 
cent. 

Such  a  result  should  stimulate  every 
owner  of  printing  works  to  consider 
his  lighting  and  to  endeavour  to  secure 
like  advantages.  I  am  unwiUing  to 
mention  the  names  of  places  where 
better  and  cheaper  illumination  could 
be  obtained,  but  they  seemed  to  exist 
on  almost  every  side. 

I. 'TypeM'ttiyuj.— Thin  is  done  both 
(«)  by  macliine  and  (6)  by  hand. 

(«)  Machine  iSeUing. — Measurements 
were  made  of  the  usual  illumination 
or  both  Linotype  and  Monotype  ma- 
chines. 


matrix  receptacle,  a  method  of  lighting 
which  seems  to  be  capable  of  improve- 


Table 

I.— Illumination  op  Linotype 
Machines. 

Illumina- 

tiun. 

Matrix  Box. 

Copy. 

Kej  board. 

Maxiranm 
Minimum 
Average* 

Ft.  candles 
64 
11 
25 

Ft.  candles    1  Ft.  candles 
1,1           1          10-0 
4                         2'5 
8-3         1             4-3 

*  In  this  connexion  it.  is  iut'erestintf  to  note  that'  one 
compositor  was  content  with,  and  preferred  to  have,  an 
iilumination  not  excpeding  4-2  ft. -candles  for  checking 
the  matrices.  This  figure  has  been  left  out  of  the  table 
as  an  abnormal  one  for  practical  work. 

ment  by  means  of  a  suitabh'  designed 

reflector. 


Fig.  2.— Monotypa  Machines  at  The  Times  Office  Illuminated  by  Glow  Lamps. 


Linoli/pe  mrtcliines  require  a  good 
illumination  on  the  copy,  less  on  the 
keyboard,  and  a  verj'  powerful  illu- 
mination on  the  matrices  just  before 
they  reach  the  casting-ljox,  for  which 
purpose  an  (Fig.  1)  adjustable  lamp  is 
brought  to  within  a  few  inches  of  the 


]\lonolijpe  hiachines  would  appear  to 
require  upon  the  copy  and  keyboard 
the  same  order  of  illumination  as  is 
apparently  usual  for  these  positions  on 
Linotype  machines,  and  it  is  therefore 
somewhat  surprising  to  find  that 
a     considerably  lower  illumination    is 
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usually  provided.     In  the  case  of   the 
Monotype  casters,  the  work  is  almost 

Table  II.— Illumination  op  Monotype 
Machines. 


Illuraina- 
tton. 

Copy, 
right  side. 

Keyboard. 

Instructions, 
left  side. 

M«ximuni 
Minimum 
Average  ... 

Ft.  candied. 
6-2 
3-3 
6-4 

Ft.  candles 

H-2 

2-3 
a -7 

Ft.  candles 

1-7 

4-2 

entirely    automatic,     and     the     light 
provided  seems  sufficient  on  the  work- 


Fig.  2  .shows  a  selection  of  the  Mono- 
type macliines  inspected,  and  make 
clear  the  methods  of  illumination 
usually  adopted. 

(b)  Hand  Setting.— With  the  skilled 
compositor  the  selecting  of  the  type 
is  largely  automatic,  the  operation 
requiring"  most  light  being  the  reading 
of  partially  illegible  matter  and  the 
checking  of  the  set-up  work.  The 
cases  of  type  in  use  are  generally  placed 
— one,  more  distant,  on  the  slant,  and 
one  horizontal,  or  at  a  less  angle,  close 


i 


Fig.  ,"!.- Composing  Room  of  JJoi/d's  Weel-bj  IlIuniiLated  by  Inverted  Arc  Lamps. 


ing  points,  although  a  more  liberal 
general  illumination  would,  j)rove  of 
advantage. 

Table  III.— Illumination  op  Monotype 
Casters. 


Illumina- 
tion. 

Type  face. 

«™'F--          feS 

Average  ... 

Ft.  candles 
2-75 

Ft.  candles    .  Ft.  candles 
3'9                    60 

1 

to  the  compositor  ;  tlie  bench  length 
per  man  averaged  from  5  ft.  6  in.  to 
G  ft.  li  in.,  and,  %\hen  glow  lamps  were 
used,  one  lamp  per  man  was  usually 
the  allowance,  although  in  some  few 
cases  two  lamps  per  man  were  provided, 
and  in  one  case  the  lamps  were  spaced 
at  regular  3-ft.  intervals. 

The    following    are    typical    results. 
The  daylight  measurements  were  made 
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at  10  A.M.  on  a  February  moining 
when  no  sunlight  wa.s  available. 

In  the  composing  room  many 
otlier  operations  besides  typesetting 
are  conducted,  such  as  the  assembly  of 
advertisements  and  miscellaneous  mat- 
ter. This  is  done  on  horizontal  tables 
called  random  benches.  Column  mat- 
ter is  also  read  through  on  other 
benches,  hand-pulls  are  taken  and 
read,  and  the  finished  \\ork  is  assembled 
in  foimes  ready  for  passing  to  the 
press  or  casting  room. 

When  general  lighting  is  adopted,  as 
in  the  case  of  arc  lamps  and  vapour 
lamps,  the  specific  consumption  of 
electricity  per  man  or  per  definite  place 
is  difficult  to  state.  I  propose,  there- 
fore, next  to  tabulate  the  measured 
lighting  required  by  the  other  operations 
in  the  composing  room,  and  then  to 
ascertain  the  efliciency  of  tlio  various 
forms  of  lighting  adopted,  on  tlie  basis 
of  energy,  illumination,  and  area. 


Takle  IV.— Illumination  of  Type  Cases 
IN  Composing  Rooms. 


Light  Source 

2 

<  . 
V,  ^ 

i. 

i 
1 

.£3 

a 

'■* 

> 

5 

/Maximum 

ft. 

1     candles 

9-4 

6  0 

18-0 

60  (18)» 

1  Average 

ft 

s « 

'l     candles 

6-8 

4-7 

7-4 

34  (5-6) 

s" 

Minimum 

ft! 

*-    candles 

4-4 

4-0 

2-0 

16  (2-0) 

.Maximum 

ft. 

s 

1     candles 

14-6 

9'2 

13-0 

76  (S-0) 

=  1 

1  Average 

ft! 

1     candles 

10.1 

7-3 

53 

60  (6-1) 

Id 

Minimum 

ft! 

a 

l     candles. 

6-6 

6 '4 

2-2 

36  (2-0) 

*  The  figures  in  brackets  are  the  measurements  of 
artificial  light  from  glow  lamps  in  the  same  works  as 
the  daylight  measurements  were  made. 

Figs.  3  and  4  are  from  untouched 
photographs  of  some  of  the  composing 
rooms  mentioned,  and  show  the  lighting 
effects.     In    each    case    the    artificial 


Fig.  4, — Co:iiposing  Room  of  The  Times  IHmninateii  by  Glow  I^amps, 
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illuminant    has    been    solely    used    in 
producing  the  negative. 

Tablf;  v.— Illumination  of  Comtosing 
Rooms. 


s. 

CO 

SB 

ts 

s 

.£3 

Light  Source. 

> 

n 

j-Maximum  ft. 

S  Sm        candles    ... 

9-4 

92 

17-0 

76(8-0* 

2-^'B     Average     ft. 
c  c=  "l     candles    ... 

6-8 

7-2 

7'2 

60  (6  1) 

g^r*     Minimum  ft. 
"     "  I.    candles    ... 

4-4 

5'4 

3-0 

36  (20) 

-      _  /-Maxiroumff. 

.£Sm        candles     ... 

14-2 

11-0 

14-0 

76  (-CO) 

.■^.gS  1  Average     ft. 

o  c=:    I     candles    ... 

10-3 

6-6 

6-3 

60  (6-1) 

g-^r      Minimum  ft. 
£     n  V    candles    ... 

6-1 

1-lt 

20 

36  (3  0) 

measured  at  a  standard  height  on  a 
liorizontal  surface  per  square  foot 
has  been  taken  ;  this  serves  admir- 
ably for  calculations  for  general 
illumination.       The       unit      of      one 


Table   VI. — Illumination     of    Composing 

KOOMS.       EFFICIENCy     OP     VARIOUS    FOBMS 

OF  Lighting. 


*  The  figures  in  brackets  are  the  measurements  of 
artificial  light  from  glow  lamps  in  the  same  works  as 
the  daylight  measurements  were  made. 

t  In  this  place  a  glow  lamp  was  used  to  bring  the 
working  illuminaiion  up  to  4*6  ft.  candles,  but  the 
consumption  of  this  lamp  is  not  included  in  the  energy 
consumption  of  the  composing  room  in  question. 

For  the  purpose  of  comparing  the 
efficiency  of  illumination  over  an  area, 
the  number  of  watts  per  foot-candle 


Light  Source. 

SB 

-I 

3>4 

.     1 
1 

Daylight. 

^z. 

S 

•< 

> 

C! 

Areaofroom,  sq.ft. 

19S4 

1727 

4276 

1S80 

Height  of  room,  ft. 

14-;5 

ia-5 

12 

10-7  (50) 

Height      of       light 

11 

10 

S 

5 

No.  of  lamps 

8  . 

18 

177 

Top  and  Side 
Winduws  (nO) 

Mean     illumination, 

ft.  candles,   bench 

height         

9-3 

6-45 

3-7 

47  0(5-9) 

Energy        consump- 

tion, watts 

4400 

3465 

5520 

—     (4400) 

Efficiency  watts  per 

foot'Caudle  per  so. 

ft 

•24 

•3 

•35 

-      (-376) 

foot-candlc  per  square  foot  has  l)een 
adopted  in  the  United  States  of 
America,    and    there    called   a   lumen. 


Fig.  5,- Stereo  Foundrj-  of  Westminster  Gazelle  and  Daili/  Chronide  Illuminated 
by  Inverfcd  Arc  Lamps, 
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I  liave  not  ventured  to  use  this  designa- 
tion, in  spite  of  the  tempting  abbrevia- 
tion. If  the  efficiency  figure  of  a  system 
of  fighting  is  known,  it  is  onh'  necessary 
to  multiply  this  by  the  area  in  square 
feet  and  the  average  number  of  foot- 
candles  required,  to  obtain  as  a  product 
the  watt  consumption.  Slight  correc- 
tions are  necessary  if  the  candle-power 
of  the  sources  of  light  varies  from  that 
taken  as  the  standard  for  consumption, 
but  these  do  not  affect  the  value  of 
the  result  for  preliminary  or  general 
work. 


5  Arc  Lamps  of  about 
same  consumption  per 
lamp,  and  tbetefore  no 
corrtction  is  required. 


This  would  mean  on  the  basis  of 
table  VI.  :— 

143  Tungsten  Lamps. 
As  llie original  units  were 
rather  small  and  thelight- 
ing  would  be  improved  by 
larger  units  with  possibly 
higlierefficiency,  a  reduc- 
tion in  the  ratio  of  115  to 
100  may  fairly  be  taken, 
and  we  arrive  at  the  ligure 
of  3«50  watts. 

To  arrive  at  the  actual  cost  per 
hour,  these  figures  must  be  multiplied 
by  the  cost  per  watt  hour,  to  which 
must  be  added  in  both  cases  the  de- 
preciation   and    repair   cost    per    hour, 


Fig.  0.— Siereo  Foundry  of  The.  Tim(<  Illumicated  by  Glow  Lamps. 


Take  as  an  example  the  rooms  in 
the  first  and  third  columns  of  Tabic 
VI.,  and  assume  another  room  of, 
say,  1,800  sq.  ft.  is  to  be  illuminated 
with  a  mean  illumination  of  7  foot- 
candles.  We  then  get  as  first  api^roxi- 
mations  : — 


For.     (a)    Invertetl     Are 
Lnmps. 
•24  '17X1800  =  3024 
watts, 


{Ij)   Tungsten  Lamps. 

■3i  X  1800  X  7  =  4410 
watts. 


together  with  in  the  ca.se  of  arc  lamps 
the  cost  of  carbons  and  trimming,  or  in 
the  case  of  metal  filament  lamps  the 
cost  of  renewals  and  cleaning.  These 
figures  catmot  be  stated  except  for 
individual  cases,  but  they  may  be 
taken  to  be  in  proportion  to  the  watt 
consumption  in  either  system. 

In    some    composing    rooms    using 
inetal    filament    lamps    improvement^ 
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were  in  hand  in  the  direction  of 
using  Holophane  or  prismatic  direc- 
tive glass  shades  ;  but  difficulty  was 
being  encountered  on  the  one  hand 
from  prejudice,  and  on  the  other  from 
the  desire  to  have  the  liglit  source  as 
close  to  the  object  as  possible ;  wliile 
in  another  special  case  the  reflection 
from  tlie  glazed  brick  surfaces  of  the 
transmitted  light  through  the  prisms 
was  objected  to.  Where  glow  lamps 
were  in  use  metal  filament  lamps  were 
adopted  for  composing,  except  in  the 


These  measurements  are  the  mean  result 
obtained  upon  the  same  table  with  the  same 
lamps  fixed  at  the  same  heights. 


Lamp  1 

between 

Lamp  2  between  Lamp  3 

lamps 

lamps 

2.  Random 

TaWe 

(a;  Ordinary 

Shade 

17 

3-4 

11 

4 

13 

(b)    Holo- 

phane     ]     7-0 

60 

7-0            6-0      1      7-0 

In  case  (a)  there  were  three  lamps 
in  the  row,  while  in  case  (6)  there  were 
only  two  lamps,  so  that,  with  a  far 
more  even  and  quite  sufticient  illumina- 


FlG.  7.— Gigantic  Rotary  Presses  of  the  United  New  papers,  Ltd.,  Illiimiuated  by 
Inverted  Arc  Lamps. 


case  of  the  MonotAT^e  casters,  as  the 
vibration  there  called  for  the  more 
stable  carbon  filament  lamp. 

Actual  measurements  of  the  improve- 
ments effected  by  the  prismatic  glass 
reflectors  were  made  : — 

Ordinary  Shade.   I    Holophane. 


tion,  slightly  more  than  half  the  number 
of  lamias  in  a  long  row  ■\\ould  be 
required  ;  in  this  case  there  was  an 
actual  saving  of  33^  per  cent  in  the 
energy  consumption. 


ng  Tables 
Max.  ft.  candles. 
Average    , , 
Minimum  ,, 
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In  this  case  the  energy  consumption 
was  the  same,  but  the  mean  illumina- 
tion was  raised  by  the  prismatic  shades 
to  the  maximum  before  obtained, 
whilst  tlie  minimum  was  improved 
over  threefold.  Similar  improvements 
were  in  another  case  obtained  by  the 
employment  of  the  Benjamin  steel 
reflectors,  a  typical  instance  being  the 
increased  illumination  upon  a  picking 
saddle  which  was  raised  from  3-2  foot- 
candles  to  5-8   foot-candles,  the  same 


2.  Stereo-casting   and   Electro   Block- 
making. 

It  is  difficult  to  obtain  much  general 
information  as  to  the  requirements  of 
these  operations,  due  to  the  isolated 
nature  of  the  work,  \vhich  is  taken 
advantage  of  in  London  to  conduct 
it  in  small  rooms  or  odd  corners. 

The  plate  foundry  is  most  important, 
due  to  the  inevitable  danger  of  the 
presence  of  large  quantities  of  molten 


FlO.  8. — Rotary  Press  at  Daily  Graphic  Works  Illuminated  hy  Semi-Indirect  Arc  Lamps. 


lamp  at  the  same  height  being  u.sed  in 
each  case.  These  three  ca.ses  illustrate 
most  clearly  the  advantages  of  the 
study  of  practical  illumination  ;  three 
improvements  are  sho^^•n  by  the  adop- 
tion of  a  simple  device. 

(1)  Imiiroved  light  at  same  cost. 

(2)  More  regular  light  at  lessened 

cost. 

(3)  Increased  light  at  same  cost. 


metal  and  the  great  speed  at  which  the 
casting  has  to  be  done. 

The  following  comparative  measure- 
ments were  obtained  : — 

Table  VII.— Illuminatiok  of  Stereo 
Foundry. 


Light  Source, 


Glow  Lamps. 
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In  the  foundry  in  question,  as  sliown 
in  Fig.  5,  an  area  of  1,512  ft.  of  a 
height  of  1.5  ft.  is  dealt  ■\\'ith  ;  the  watt 
consumption  is  2.200,  tlie  average 
illumination  on  tlie  floor  level  is  44  foot- 

TaBLE     VIII.— iLLrMINATIOX    FOR      VARIOUS 

Operations  in  Printing  Works. 


Appliance 

Foot- 
Candles 

Requirements 

Matrix  Mangle 

3o 

Cieueral  Illumination 

Hot  Press 

3-7 

General  Illumination 

Finishing  Saddle 

6-7 

On  AA'orking  Face 

Picking  Saddle 

9-2 

On  Working  Face 

Engravers'  Bench 

13  0 

On  Working  Area 

Plates 

30 

For  all  operations 

Casters 

40 

For  Examining  Plates 

Pin  Searching 

30 

On  Working  Area 

Routers 

115 

On  Working  Area 

Check  Saw 

UO 

For  all  operations 

.Tig  Saw 

3-6 

On  Working  Area 

Imposing  Bench 

3-2 

On  Working  Area 

Moulding  Press 
Waxing  Bench 

9  0 

On  Working  Area 

23  0 

On  Working  Area 

candles,  and  the  watts  per  foot-candle 
per  square  foot  are  -31.  This  stereo 
foundrj'  is  believed  to  be  the  quickest 
hand  -  working  foundry  in  the  United 
Kingdom,  and  probably   in   the  whole 


Avovld.  Fig.  6  shows  a  some\\hat 
similar  foundry  hghted  by  incandescent 
lamps. 

Table  VIII.  shows  the  average  illu- 
mination used  in  other  operations. 

3.  Printing. 

A  general  survey  of  this  section  of 
the  work  makes  it  clear  that  for  high- 
speed rotary  presses  powerful  lamps 
giving  good  diffused  general  illumination 
are  preferred,  aided  in  the  interior  of 
the  press  by  additional  lighting,  usually 
obtained  from  one  or  two  carbon  fila- 
ment lamps  The  general  illumination 
of  the  press  room  must  be  good  and 
as  free  from  deep  shadows  as  possible, 
as  not  only  heavy  stereo-plates  are 
placed  in  position  and  adjusted,  but 
also  large  volumes  of  paper  have  to  be 
received  and  cUspatclied  without  risk 
or  delay. 

Figs.  7-12  are  again  from  untotiched 
negatives,  obtained  by  the  aid  solely 
of  the  artificial  lieht  sources. 


Fig.  0.— Rotary  I'resscs  "i  tiiu  .\(  "■<  c>/  'A'.  H  of-l'i  liluminated  by  Mercury  Vaj-our  Lamps. 
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Unfortunately,  it  is  inipossiljle  to 
give  the  energy  consumed  for  ligliting 
the  above  in  an  entirely  fair  manner, 
as  in  some  cases  the  machine  rooms  were 
fully  lit  and  only  partially  equipped ; 


It  may,  however,  be  taken  that  not 
less  than  2J  foot-candles  anywhere  is 
satisfactory  for  a  liigh-speed  rotary 
press. 

The   large   rotary,    when   of   two   or 


TABLE  IX.— Press  Room  Illumination. 


Arc  Lamps. 

Mercury 

Quartz 

Glow 

Vapour. 

Lamps. 

Lamps. 

Light  Source. 

Inverted. 

Indirect. 

Fig.  9. 

Fig.  10. 

Fig.  11. 

Fig.  7. 

Fig  8. 

Floor  level  maximum  f.-c. 

5-3 

6-2 

4^0 

•72 

V2 

Do.                 average 

3-3 

29 

2-24 

■41 

■544 

Do.              minimum 

1-2 

13 

■C2 

■05 

■o;i2 

First  deck — Maximum     ... 

16-S 

'J-2 

4^S 

3^8 

24 

„             Average 

M\ 

2-9 

2^13 

VH 

1-1 

.,            Minimum     ... 

2(1 

11 

•" 

■64 

•72 

Area  of  room,  sq.  ft. 

m;-2 

18S0 

33S8 

4800 

5416 

Height  of  room,  ft. 

ai-.'. 

145 

14^0 

35 

20 

Height  of  light  source,  ft. 

ic,-.-, 

120 

90 

33 

8 

Number  of  liimps 

k; 

4      • 

24-0 

3 

63 

Energy  consumption,  watts 

8S0U 

2100 

4'200 

2250 

1980 

Efficiency   watts    per    f.-c. 

per  sq.  ft.  on  floor  level 

■■154 

■379 

■55 

M7 

•67 

TABLE  X.— Printing  Pkess  Illumination. 


Newspaper. 

The  Times. 

Llovd's 
Weekly 
News. 

The  Morning 
Post. 

Tlie  Daily 
Graphic. 

News  of  the 
World. 

The 

Illustrated 

London 

News. 

The  Dailv 
Chronicle. 

Principal 

Quartz  mer- 

Arc lamps 

Arc-lamps 

Mercury 

Glow- 

Glow- 

sourceof  light 

cury  vapour 

inverted 

Glow-lamps 

indirect 

vapour  low 
pressure 

lamps 

lamps 

Subsidiary 

Glow- 

Glow- 

source  of  light 

Glow-lamps 

Glow-lamps 

Glow-lamps 

Glow-lamps 

Glow-lamps 

lamps 

lamps 

Make  of  press 

Goss  &  Hoe 

Hoe 

Hoe 

Hoe 

Goss  &  Hoe 

Cotterill 

Hoe 

Electric 

Ward 

Kohler 

drive  by 

Kohler 

Leonard 

&  Holmes 

Kohler 

Holmes 

Kohler 

Holmes 

Plate  cylinder 

2^0 

16 

3^0 

•63 

7^7 

2^8 

23 

Top  of  press 

Horizontal 

2^0 

54 

2-3 

113 

24 

2^6 

•8 

Vertical 

■04 

3-6 

20 

2-2 

r8 

1-9 

21 

First  deck 

Horizontal 

IS 

6-6 

11 

2-9 

213 

— 

60 

Vertical 

•113 

4-9 

•8 

2^8 

2^0 

— 

23 

Upper  folder 

■1)9 

— 

12 

15 

— 

1^8 

12 

Lower  folder 

1-0 

1^62 

12 

15 

1^8 

— 

11 

Ground  level 

Horizontal 

•5 

4^5 

•544 

2-6 

224 

•8R    ■ 

2-8 

Vertical 

•03 

223 

•4 

13 

13 

•42 

2^0 

Examiners' 

table 

4^1 

25 

!•! 

32 

61 

5^9 

2'8 

Switchboard 

Vertical 

3^8 

•86 

•75 

22 

rs 

— 

~.' 

Light  measurements  all  in  foot-caudles. 


in  others  there  was  an  unusually 
large  space  for  paper  reels  and  delivery 
purposes  ;  while  in  others  the  slow 
speed  of  the  presses  and  a  liberal 
application  of  portable  lamps  gave 
results  not  comparable  with  the  rest. 


more  decks,  is  exceedingly  difficult  to 
light,  and  the  most  satisfactory  results 
seem  to  be  obtained  with  indirect 
lighting  coupled  with  a  few  supple- 
mentary lamps  tucked  well  into  the 
machine  in  such  places  where  they  will 
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not  meet  with  damage.  It  must  be 
rememlicied  that  the  fire  risk  is  con- 
siderable, and  therefore  for  this  purpose 
electric  lamps  seem  alone  feasible. 

With  high  speed  Printing  Machines, 
a  considerable  quantity  of  the  ink  often 
becomes  dissipated  in  the  surrounding 
air,  and  falls  as  an  intense  black  deposit 
upon  lamp  shades  and  globes,  thus 
pointing  to  the  special  advantage  of 
Inverted  Ai'c  Lamps  and  Glow  Lamps 
shaded  bv  metal  shades  for  this  class  of 


to  see  one  leading  journal  using  in  a 
low  press  room  the  combined  light  of 
an  inverted  mantle  gas  lamp  and  a 
tungsten  lamp  to  secure  what  the 
printer  called  "  a  tolerable  makeshift 
for  arc  lamp  light."  In  the  majority 
of  cases  colours  could  not  be  matched 
for  either  tint  or  depth  of  colour 
(quantity  of  ink  on  the  paper)  by  the 
artificial  light  used,  with  the  result 
that  if  a  colour  ran  out  after  dusk  the 
machine  had  to  stand  until  the  next 
morning.     Figs.  13  and  14  .show  a  bad 


Fig.  10.— Kotai-y  Presses  of  Tlu:  Tinier  lllumiuated  lo'  (i-,Hiai'tz)  \'apour  Lamps. 


Flat-bed  presses  are  quite  simjjle 
to  hght,  ancl  require  an  average  illu- 
mination of  about  5  foot-candles  on 
the  working  plane. 

Presses  for  two-  and  three-colour 
work  need  not  only  a  good  illumination 
of  not  less  than  5  foot-candles,  but 
attention  must  be  paid  to  the  sisectrum 
of  the  light  resulting  from  the  source 
used  in  order  to  obtain  the  best  results. 
In  this  connexion  it    was  interesting 


and  a  good  examjile  of  the  illumination 
of  colour-printing  machines.  In  the 
one  case  the  building  is  beautifully 
light  and  airy,  the  daylight  is  excellent, 
and  only  the  artificial  light  is  at  fault. 
In  the  other  the  actual  building  is  not 
nearly  as  modern,  the  daylight  is  not 
so  good,  but  the  artificial  lighting  is, 
even  from  the  point  of  view  of  the 
proprietors,  who  are  exceedingly  critical, 
all   that   could    be   desired — ample   in 
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FKi.  12.— Flat-bed  I'resfe.s  at  The  I/iusfralfd  London  Kcirt  Illumiuated  by  Glow  Lamps. 
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quantity,  agreeable  in  character,  and 
sufficiently  colour-true  to  permit  of 
ink.s  being  matched  perfectly  and  new 
jobs  started  by  night  as  well  as  by  day. 

4.  Dispatching. 

For  newspapers  enjoying  a  large 
circulation  equally  good  facilities  in 
the  way  of  illumination  are  required 
for  the  disiiatching  room.  The  dis- 
patching room  of  IJoycFs  Weekly 
with  its  gigantic  circulation,  and 
The  Westmin,iter  Gazette,  with  its  manv 


These  figures,  Uke  the  others  in  the 
Tables,  are  representative  of  the  illu- 
mination under  working  conditions, 
with  the  materials  and  the  people  in 
their  usual  places.  In  this  room  was 
also  a  guillotine  hghted  by  two  supple- 
mentary glow  lamps,  the  consumption 
of  which  is  not  reckoned  in  the  above 
figures,  these  produce  an  extra  illu- 
mination on  the  A^orking  face  of  the 
guillotine  of  5-2  foot-candles. 

The  mercury  vapour  lamps  used    are 
of  the  uncorrected  pattern,  giving    the 


Fig.  14. — Three-Colour  Presses  Illuminated  by  Inverted  Arc  Lanip.s 


daily  editions,  was  measured,  with  the 
following  results  : — 


Area!            

3.065  sq.  ft. 

Height 

10  ft.  6  in. 

Height  of  Light  Source 

9  ft. 

Number  of  Lamps 

10 

Kind  of  Lamp 

Cooper-Hewitt 

Maximum  Illumination  on  Floor 

3-2  ft.  candles 

Average               ,,                   ,, 

2  1 

Mininiuiii            „                 ,, 

1* 

Energy  consumption  in  watts 

1925 

Efficiency  watts  per    ft    candle   per 

sq.  ft 

.3 

usual  colour  distinction,  whicli,  for 
ordinary  single-colour  printing,  is  no 
disadvantage,  and  may  be  an  advan- 
tage, as  the  makers  claim  that 
slight  variations  of  colour  and  quaUty 
in  ink  are  more  easily  observed  with 
monochromatic  than  other  light. 

The  lifts  which  deliver  the 
printed  ))apers  from  the  press  room 
below  are  of  interest,  and  had  at  their 
delivery    points    just    half    the    direct 
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Fig.  1.").— Newspajjer  Office  Referciico  Library  Illimiinated  by  Glow  I.nn 


Fig.  13,— Three-Colour  Presses  Illuminated  by  Glow  Lamps. 
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illumination  when  the  men  \\erc  in 
place  that  they  had  at  other  times. 
The  delivery  counter,  3ft.  Gin.  high, 
was  remarkably  evenly  lit  with  about 
2-2  foot-candles. 

I  have  mentioned  a  good  many 
figures,  given  some  illustrations  of 
places  illuminated  by  difierent  systems, 
made  some  suggestions  as  to  slight 
improvements,  and  the  members  of 
this  Society  may  now  we\l  ask  me  to 
express  some  opinion  as  to  the  obtain- 
ing of  the  best  results.  My  reply  is 
that  in  most  places  I  have  visited 
and  measured  there  is  room  for  im- 
provement, which  %\ould  in  some  cases 
take  the  aspect  of  a  saving  of  current, 
and  in  other  cases  of  rendering  the 
illumination  more  even  and  in  accord- 
ance   ^\ith    the    requirements    of    the 


as  to  enable  them  to  discard  theif 
spectacles. 

Managers  of  printing  houses  are 
realizing  the  necessity  of  ^vhite  walls 
and  ceilings,  and  are  undoubtedly 
recognizing  the  importance  of  such 
lighting  as  not  only  reveals  the  object, 
but  also  protects  the  operative  and 
assists  supervision. 

Proprietors  of  printing  works  are 
improving  the  size,  .shape,  and  height 
of  their  workrooms,  are  securing  day- 
liglit  wherever  possible,  and  are  seeking 
for  such  forms  of  light  as  will  enable 
their  large  investments  in  machinery 
to  bring  the  best  returns,  due  to  their 
being  regularly  run  at  top  speeds. 

To  each  of  these  classes  this  Society 
can  give  aid  and  advice. 

I  clesire  to  express  my  thanks  to  the 


BDITOKS'  ROOMS. 


Direct  light  by  Glow  lamps  with  and  without  shades,  screens,  or 
reflectors         

6-0 

ii 

30 

PROOF  KBADBRS.                                                    Co  Desks. 

Ma.\-. 

Average. 

Foot-Candles. 

Min. 

Direct  lighting  by  Glow  lamps Headers'  Desk 

„           „           „       „       „         Assistants'  Desk 

17-n 
.so* 

99 

4-S 
•9* 

*  These  measurements  refer  to  the  same  de.^^k,  and  it  would  not  be  fair  to  state  a  mean  value, 
as  the  maximum  illumination  is  practically  always  used. 
LIBRARY.    12  ft.  high.     (Flu.  15.) 
Diffused  lighting.    On  tables,  on  Horizontal  surface       ...  ...    Average  21  ft.-candles. 

Direct  ligtiting.     Between  bookshelves,  31  in.  high  ...  ...  „         2(;  ,, 

EfiSciency  watts  per  ft.-candle  per  sq.  ft.  ...  ...  ...  '391 


ENQINBKRS'  OFFICE,  8  ft.  Sin.  high.                 On  plane  31  in.  high. 

Max. 

Average. 
Foot-Candles. 

Mio. 

Indirect  lighting  by  Glow  lamps        

EfBciency  watts  per  ft.  caudle  per  sq.  ft 

1-8 

1-23 
•4-12 

•84 

average  user,  thus  producing  better 
and  greater  output  in  a  shorter  time. 
Where  the  work  has  to  be  carried  out 
by  night,  the  strain  of  direct  lighting 
from  either  large  or  small  units  becomes 
•serious,  and,  without  doubt,  the  nearer 
the  spectrum  of  the  light  resulting 
from  the  sources  used  approaches  that 
of  daylight  the  less  fatiguing  is  tlie 
work.  Many  ojjeratives  working  ^ith 
an  ample  supph^  of  indirect  ligliting, 
approximately  white,  have  found 
their  eyesight  improve  to  such  an  extent 


proprietors,  engineers,  and  managers 
of  the  various  newspapers  mentioned 
for  the  facilities  they  placed  at  my 
disposal  :  also  the  Westinghouse, 
Cooper-Hewitt  Co.,  and  the  Bru.sh  Co. 
for  details  of  the  mercury  vapour  lamps ; 
and  particularly  to  Mr.  T.  E.  Ritchie 
for  helping  with  measurements  in  my 
presence,  and  for  photographs  taken  in 
my  absence. 


[The  discussion  of  the  papers  by  Mr. 
Cioodpnough  and  Mr.  Eck  will  be  published 
in  the  ne.xt  number.— Ed.] 
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DISCUSSION 

ON 

Shop    Lighting. 

[Discussion  of  two  papers  l>y  Mr.  N.  W.  Prangnell  iinrt  Mr.  A.  E.  Broadberry  on  '  Shop  Lighting  by  Elec- 
tricity' Hiiii  'Shop  Lighting  by  Gas'  respectively,  rearl  at  a  meeting  of  the  Illuminating  Engineering  Society  at 
the  House  of  the  Uoyal  Society  of  Arts  (London),  on  Tuesday,  Feb.  20th,  1912.    See  ante,  pp.  125-151,  March,  1912.] 


The  Chairman,  after  congratulating 
the  authors  on  their  papers,  said  it 
was  the  first  time  they  had  had  the 
pleasure  of  seeing  Mr.  Broadberry  at 
a  meeting  of  the  Society,  and  lie  was 
to  be  complimented,  as  a  keen  fighter 
for  gas,  on  having  kept  his  fighting 
propensities  so  well  under  control. 
He  agreed  with  Mr.  Prangnell  that  it 
was  a  difficult  matter  to  evolve  definite 
rules  to  guide  them  in  shop  lighting 
installations,  because  the  factors  were 
so  many  and  varied.  That  was  well 
exemplified  by  the  instance  of  tlie  firm 
with  forty  shops  and  nine  different 
methods  of  dealing  with  their  require- 
ments. This  only  emphasized  the 
necessity  for  the  study  of  illumination 
by  all  those  wlio  had  to  advise  the 
public  upon  lighting  installations,  and 
in  this  connexion  it  was  becoming 
increasingly  necessary  that  officials  of 
gas  and  electric  supply  authorities 
should  study  the  subject,  because  the 
public  were  looking  more  and  more 
to  them  for  advice.  This  was  why  the 
Society  had  in  it  such  capabilities  for 
useful  work. 

Mr.  Broadberry  had,  he  took  it, 
given  a  promise  at  the  end  of  his  paper 
of  further  contributions  to  the  trans- 
actions of  the  Society,  because  he  had 
outlined  a  number  of  experiments 
which  should  be  carried  out,  and  no 
doubt  he  would  now  proceed  to  carry 
them  out  and  give  the  results  later  on. 
He  agreed  with  Mr.  Prangnell  that 
screened  lighting  was  very  desirable  for 
shop  windows,  and  i^as  pleased  to  see 
that  it  v<a.s  coming  more  and  more 
into  vogue.  At  one  time  the  system 
of  lighting  was  such  that  it  almost 
appeared  as  if  it  A^as  glow  lamps  that 
were  for  sale,  for  the  goods  could  hardly 
be  seen  at  all  for  the  fights. 


Mr.  Haydn  T.  Harrison  con- 
gratulated both  the  authors  on  the 
papers  they  had  placed  before  the 
Society.  He  considered  that  when 
dealing  with  shop  lighting  the  example 
of  good  stage  lighting  should  be  borne 
in  mind.  For  instance,  a  stage  viewed 
from  the  auditorium  was  very  similar 
to  a  shop  window  viewed  from  the 
street,  and  if  the  latter  was  well  illu- 
minated it  would  attract  the  attention 
of  passers-by.  But,  their  attention 
once  attracted,  individuals  would  often 
wish  to  inspect  the  goods  more  closely, 
and  for  that  purpose  would  sometimes 
glue  their  noses  to  the  window  glass 
whereas  the  shopkeepers  naturally 
wished  them  to  go  inside  to  inspect 
and  be  told  the  merits  of  the  goods. 
Thus,  in  better  class  shops,  it  will  be 
noted  that  the  displays  in  the  windows 
are  generally  laid  out  so  as  to  advertise 
to  the  multitude  and  not  to  the  in- 
dividual shop-window  gazer. 

To  get  this  general  effect  outside 
lighting  was  sometimes  advisable, 
especially  when  the  window  setting 
was  of  little  dej)th  ;  but  he  was  glad  to 
note  that  Mr.  Prangnell  had  dealt 
with  shop  window  lighting  almost 
entirely  from  inside,  because  he  had 
got  an  illuminant  that  he  could  use 
inside,  which  was  generally  preferable. 
Mr.  Broadberry,  on  the  other  hand, 
dealt  with  it  from  outside  becau.se,  with 
high  pressure  gas,  he  had  got  an  illu- 
minant which  could  only  be  used  outside. 

The  question  of  the  colour  of  the 
light  should  be  decided  by  the  class  of 
goods  exhibited,  and  not  by  an  attempt 
to  imitate  daylight.  There  were  many 
articles  which  appeared  more  attractive 
by  artificial  light,  containing  as  it  did 
a  higher  percentage  of  yellow  and  red 
rays  than  by  daylight.     For  example,  he 
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reincmbered  \\lien  the  City  Meat 
Markets  -were  first  lighted  by  flame 
arc  h\iiips  there  \\as  a.  great  outcry 
because  (lie  meat  did  not  look  fresh. 
In  this  case  the  materials  used  in  the 
manufacture  of  the  carbons  were 
modified  after  careful  experiment,  and 
now  the  butchers  were  satisfied  because 
the  meat  looked  fresher  by  artificial 
light  than  it  did  by  daylight.  There- 
fore, when  he  was  consulted  concerning 
shop  lighting  he  was  careful  to  provide 
a  light  of  such  a  sp)ectrum  as  to  improve 
tlie  appearance  of  the  goods  to  be 
advertised. 

He  was  surprised  to  note  from  Mr. 
Broadberry's  figures  the  enormous 
variation  in  the  degree  of  illumination 
of  some  of  the  gas  lighted  windows  ; 
from  80  foot-candles  at  the  top  to 
5  foot-candles  at  the  bottom  of  a 
window  certainly  was  not  even  illu- 
mination. In  daylight  the  same  diver- 
sity might  occur,  but  the  lower  part  of 
the  window  would  be  the  better  illu- 
minated. Therefore,  this  complete  and 
extensive  reversal  had  rather  the 
appearance  of  topsyturvydom.  In 
order  to  avoid  this,  the  use  of  inside 
lamps  in  the  form  of  batten  and  foot- 
lights, as  used  on  the  stage,  was  often 
an  advantage. 

He  noted  that  Mr.  Prangnell  stated 
that  the  night  photograph  of  the 
Kodak  Co.'s  window  does  not  do 
justice  to  the  illumination,  because 
the  street  lamps  cast  shadows.  He 
thought  that  Mr.  Prangnell  should  be 
thankful  for  a  little  shadow  which 
relieved  the  flatness  of  an  otherwise 
shadowless  illinnination. 

Mr.  R.  J.  Wallis-Jones  referred 
to  the  ever-increasing  demand  for  a 
higher  standard  of  illumination,  especi- 
ally in  shop  lighting,  and  said  that  in 
some  of  the  large  establishments  in 
London  the  interior  lighting  by  means 
of  inverted  arc  lamps,  although  well 
diffused,  produced  on  him  a  sombre 
effect.  This  method  of  lighting  also 
produced  dark  shado\\s  or  patches  on 
the  ceiling.  He  thought  that  those 
interesting  themselves  in  new  forms  of 
glass  diiTusers  might  consider  whether 
they  could  not  design  some  type  of 
top  shade  which  would  do  away  with 


these  objectionable  dark  patches.  He 
agreed  with  Mr.  Harri.son  on  the  ques- 
tion of  shop  window  lighting  (witli 
windows  dressed  back)  that  the  best 
effects  Mere  produced  A\hen  theatre 
stage  lighting  was  copied.  With  re- 
gard to  Messrs.  Selfridge's  installation, 
which  was  carried  out  under  his  .super- 
vision, lie  sho\^cd  a  drawing  of  the 
special  form  of  trough  reflector  lined 
with  mirrors  which  had  been  used. 
This  is  suspended  inside  from  the 
transome  bar  by  chains,  so  that  the 
angle  could  be  adjusted  to  get  the  best 
effect.  The  lamps  are  arranged  hori- 
zontally in  the  reflector,  and  cannot 
be  seen  at  all  from  the  street,  and 
although  the  lighting  was  from  the 
top  only,  very  even  distribution  of  light 
and  good  illumination  were  obtained. 
When  visiting  Berlin  in  1908  he  noted 
in  many  of  the  large  establishments 
there  a  system  of  lighting  similar  to 
that  shown  by  Mr.  Prangnell  (Fig-  5). 
Arc  lamps  were  suspended  in  the  centre 
of  the  space  above  the  windo\\'s,  having 
below  them  ground  glass  or  glass 
of  prismatic  type.  The  lighting 
effect  was  good,  but  the  arrangement 
had  the  objection  from  his  point  of 
view  that  any  one  looking  into  the 
window  from  the  street  could  see  the 
source  of  light.  In  some  cases  even 
yellow  flame  arc  lamps  were  used  in 
this  way.  With  regard  to  outside  shop 
lighting  he  had  never  been  able  to 
understand  why  shopkeepers  seemed 
to  rejoice  in  hanging  outside  their 
shop  windows  so  many  big  arc  lamps 
at  a  low  height,  the  result  being  that 
would-be  purchasers  were  unable  pro- 
j)erly  to  appreciate  the  waies  on  account 
of  the  intense  glare.  Referring  to 
Mr.  Broadberry's  pajJer,  the  feature 
that  struck  him  was  the  very  high 
degree  of  illumination  which  had  been 
obtained  in  most  of  the  instances 
quoted,  in  some  cases  going  as  high 
as  80  foot-candles.  In  a  table  published 
a  short  time  ago  in  The  Illuminating 
Engineer  it  was  stated  that  4  foot- 
candles  is  a  good  average  for  shop 
lighting. 

It  gave  him  much  pleasure  to  acknow- 
ledge the  friendly  co-operation  of  the 
gas  engineers  and  the  valuable  con- 
tributions that  they  had  given  to  the 
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Proceed i)i(j.<:  of  the  Ilhmiinatinn;  Engi- 
neering Society.  He  mentioned  that  it 
would  be  interesting  if  some  observa- 
tions \7erc  taken  in  some  large  shops, 
firstly  when  empty  of  people,  and 
secondly  with  a  large  number  of  people 
]iresent.  The  apparent  effect  on  the 
lighting  was  that  it  was  greatly  re- 
duced when  the  shop  was  full  of  people. 

Mr.  H.  W.  Woodall  said  he  was  not 
prepared  to  speak,  but  had  enjoyed 
immensely  listening  to  the  discussion. 
He  had  started  as  an  electrical  engineer, 
and  saw  some  of  the  early  troubles  of 
electrical  engineering.  He  had  then 
reverted  to  gas,  and  it  afforded  him 
the  greatest  pleasure  to  see  gas  and 
electrical  engineers  sitting  together 
amicably,  because  from  reading  the 
technical  papers  one  was  rather  apt 
to  gather  the  impression  that  they  were 
not  quite  the  friends  they  ought  to  be. 

Me.  R.  G.  Shadbolt  said  the  factor 
which  impressed  him  most  in  this 
question  of  illumination  was  the  per- 
sonal equation.  It  was  sometimes 
astonishing  to  find  the  amount  of  light 
some  people  could  stand.  He  re- 
membered an  eminent  mechanical 
engineer  -who  said  he  could  never  get 
a  sati.sfactory  light  until  the  metal 
filament  lamp  came  out,  because  he 
could  then  have  close  to  his  eyes  a 
light  of  from  60  to  100  c.-p.  At  first 
he  thought  it  was  a  joke,  but  it  was 
perfectly  correct.  This  man  had  ex- 
ceedingly small  pupils,  which  could 
stand  an  iinmense  amount  of  light 
compared  with  other  people 

Another  factor  was  that  if  they 
increased  the  amount  of  light  in  a 
street  by  two,  three,  four,  or  five 
times,  they  upset  the  equilibrium  of 
that  street  or  district,  and  it  took 
some  time  to  bring  it  back  again, 
because  if  they  increased  the  outdoor 
lighting  they  had  of  necessity  to 
increase  the  indoor  lighting  to  an  almost 
corresponding  extent. 

This  brought  him  to  the  point 
that  from  the  aspect  of  benefit  to 
the  eye  and  from  the  hygienic  point  of 
view  generally,  when  should  we  lealize 
that    we    had    reached   a  maximum — 


because  tlieic  was  maximum,  and 
he  was  bound  to  think  that  sometimes 
we  overreached  it.  In  experiments 
on  high  iiower  lamps  he  had  found  that 
after  a  certain  light  intensity  one 
appeared  to  be  in.sensiblc  to  any 
increase.  It  might  be  doubled,  but 
it  was  not  noticeable,  and  it  was  only 
when  it  was  reduced  that  the  comparison 
came  up  again,  and  one  realized  that 
one  had  l>een  exposed  to  a  very  power- 
ful light.  The  question  of  balance  «as, 
to  his  mind,  an  important  one.  and  he 
presumed  that  the  shopkeeper  put  a 
great  glare  in  front  of  his  shop  not 
so  much  to  display  his  goods  as  to 
attract  the  pa.sser-by. 

;\Ie.  F.  W.  Willcox  said  it  was  a 
hopeful  sign  to  find  a  central  station 
engineer  like  Mr.  Prangnell  taking  an 
interest  in  illuminating  engineering 
and  .studying  to  improve  the  lighting 
installations  of  the  consumers  on  his 
circuits.  It  would  be  a  great  gain  for 
better  lighting  if  engineers  of  other 
lighting  companies  and  supply  autho- 
rities would  do  likewise. 

In  the  United  States  it  had  been 
found  to  be  a  desirable  practice  for 
supply  authorities  to  employ  an  illu- 
minating engineer  to  look  after  the 
lighting  recjuirements  of  their  customers, 
just  as  a  power  engineer  was  employed 
to  follow  motor  and  power  develop- 
ment. This  was  a  practice  which 
deserved  to  be  extended  to  every 
lighting  station. 

Referring  to  Mr.  Shadbolt's  remarks, 
he  said  that  it  was  well  known  that  the 
eye  gained  very  little  from  an  increase 
in  illumination  beyond  a  certain  limit, 
ssLV  4  or  5  foot-candles,  provided  the 
lighting  be  uniform,.  When  the  light- 
ing was  not  uniform  there  resulted  a 
desire  for  great  intensity  and  excessive 
brilliancy  of  individual  lights.  Com- 
pared A\ith  illumination  as  seen  in 
Germany  and  France,  and  even  in 
South  America,  the  shop  lighting  in  th'? 
cities  of  England  was  very  much  in  need 
of  improvement.  The  examples  whic'n 
had  been  shown  that  evening  were 
oases  taken  from  a  desert  of  bad 
lighting  installations.  The  trouble 
seeiued  to  be  that  with  the  introduction 
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of  tlie  new  high  efficiency  metal  lamps 
the  consumer  had  tended  too  largely  to 
continue  his  old  lighting  ec|uipinent  of 
MOithless  shades  and  fittings.  It  was 
like  putting  new  wine  into  old  bottles. 
With  gas  the  consumer  had  to  deal  with 
an  illuminant.  such  as  the  inverted 
mantle,  which  lequired  practically  a 
complete  new  e((nipnient  of  shade  and 
fitting,  and  thus  new  gas  lamps  gave 
better  illuminating  results  than  the 
average  installation  of  new  electric 
lamps. 

While  it  was  not  possible  to  lay  down 
general  rules  for  the  lighting  of  all 
kinds  of  shops,  it  was  possible  to  estab- 
lish a  few  guiding  principles  of  good 
lighting,  which,  if  applied  more  gene- 
rally, would  correct  the  numerous 
installations  of  exceedingly  bad  light- 
ing which  form  to-day  a  serious  obstacle 
to  the  more  effective  u.se  of  gas  and 
electricity  for  illumination  work. 

The  first  rule  of  good  lighting  requires 
that  the  lamps  be  placed  at  a  proper 
height.  There  are  innumerable  cases 
throughout  the  country  where  lamps  are 
hung  entirely  too  low.  This  hanging 
lamps  too  low  is  a  general  fault,  and  is  a 
direct  cause  of  glare  and  uncomfortable 
lighting.  A  much  greater  illuminating 
efficiency  would  result  if  lamps  \\ere 
hiuig  at  a  proper  height.  With  lamps 
located  well  up  and  equipped  with 
scientific  reflectors,  the  light  could  be 
uniformly  distributed,  and  much  better 
illumination  obtained  without  the  ex- 
cessive glare  and  unpleasant  brilliancy 
found  in  the  majority  of  cases.  It  was 
no  longer  necessary  to  hang  lamps 
directly  in  the  line  of  vision  at  the 
table  or  work,  because  the  light  coidd 
be  effectively  reflected  and  distributed 
upon  the  working  plane  from  lamps 
located  well  up  overhead, 

Witli  regard  to  \\indo\v  lighting, 
Mr,  Harrison's  compaiison  with  the 
lighting  of  a  stage  was  well  chosen, 
provided  one  had  the  same  conditions 
as  on  a  stage,  viz,,  some  depth.  Most 
English  sho])  windows  were,  however, 
far  too  shallow.  At  present  there  was 
hardly  an  alternative  to  lighting  such 
windows  from  the  front  and  on  the 
outside.  In  the  United  States  the 
lighting  of  windows  from  the  outside 
was  lather  the  exception  than  the  rule. 


because  the  %\indo«s  \\ere  of  sufficient 
sizeand  depth  topermit  effectively  light- 
ing them  from  the  top.  With  proper 
window  dej)th  it  was  not  necessary  to 
employ  reflectors  or  lamps  at  the 
bottom  of  the  window  as  suggested  by 
Mr.  Hariison,  The  window  lighting 
in  Marshall  Field's  large  store  in  Chicago 
stooil  out  magnificently  at  night,  A 
row  of  lamps  with  high  power  reflectors 
was  jjlaced  in  a  concealed  jjosition 
along  the  inside  top  of  the  window,  with 
the  result  that  the  window  stood  out 
like  a  stage  or  ])icture. 

There  should  be  some  relief  given 
from  the  brilliant  light  of  flame  arc 
lamps  hung  in  front  of  shop  windows 
in  London,  many  of  which  hang  so 
low  that  they  can  be  touched  with  the 
hand,  (Such  excessive  brilliancy  and 
glare  were  a  great  menace  to  good 
illumination,  and  spoiled  the  eft'ects  of 
sign  lighting  and  similar  displays. 

As  an  example  of  the  trade-pidling 
value  of  good  lighting,  the  speaker 
mentioned  the  ease  of  a  shopkeejier  in 
the  main  avenue  of  Birmingham,  Ala., 
whose  rent  was  rai.sed  by  his  landlord. 
He  threatened  to  move,  but  the  land- 
lord told  him  he  could  not  aft'ord  to  di) 
it  as  his  location  in  that  street  was  .so 
important.  liut  the  merchant  moved 
to  a  new  shop  four  blocks  away,  and 
said  he  would  carry  his  trade  with  him. 
He  got  all  the  shopkeepers  in  his  new 
thoroughfare  to  subscribe  to  a  fund 
for  a  special  scheme  of  illumination 
in  which  they  hung  lamps  across  the 
street,  and  kept  them  going  until 
!)  P.M.  on  ordinary  nights  and 
1 1  o'clock  on  Saturdays.  The  result 
was  that  this  new  avenue  soon  became 
the  first  avenue  for  trade. 

Another  point  had  been  noticed  by 
the  New  York  Edison  Company — 
that  as  soon  as  the  street  lighting  was 
improved,  the  shopkeejiers  tended  to 
increase  their  lighting. 

In  Denver  (Colorado)  a  census  of  the 
people  passing  various  points  in  the 
city  had  been  taken  for  a  number  of 
evenings,  and  it  was  found  that  the 
number  of  people  passing  a  given  poini 
was  in  direct  proportion  to  the  candle- 
power  at  that  point. 

Another  matter  to  be  taken  intti 
consideration  was  the  education  of  the 
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shopkeepers  in  tlio  proper  dressing 
of  their  windows  in  relation  to  the 
lighting  scheme. 

A  second  general  principle  to  be 
observed  for  good  lighting  was  the 
jiroper  spacing  of  lanijis  ;  and  a  third 
l)iinciple  was  the  use  of  efficient 
leflectors.  To  secure  good  lighting  was 
a  simple  matter  with  the  present-day 
designs  of  such  reflectors  as  Holophane. 

In  tl'ic  speaker's  opinion,  the  ([ues- 
tion  of  daylight  colour  value  was  beuig 
overdone.  We  should  aim  at  giving 
the  most  agreeable  light  for  the  par- 
ticular circumstances.  The  necessity 
for  getting  daylight  effects  was  not  of 
such  importance  as  had  been  made  out. 
If  it  were  very  necessary  to  have  an 
equivalent  to  daylight  for  colour  mateli- 
iiig  in  certain  premises,  then  a  small 
counter  lamp,  such  as  a  small  box 
type  of  Moore  tube,  giving  a  daylight 
spectrum,  could  be  provided  at  variou.s 
points,  and  thus  leave  the  general 
lighting  of  tlie  premises  to  be  executed 
on  the  basis  of  the  most  practical, 
agreeable,  and  effective  illumination. 

The  Chairman  said  he  could  tho- 
roughly recommend  members  of  the 
Society  to  become  members  of  the 
American  Illuminating  Engineering 
Society,  if  only  to  get  their  transactions 
antl  tlieir  magazine  each  month.  He 
had  the  pleasure  of  being  a  member  of 
that  Society,  and  one  got  from  it  a  very 
great  deal  of  useful  information,  a  sample 
of  \Nhi(h  lhe\'  hail  jusi  had  from  Mr. 
Willcox. 

Mr.  a.  H.  RrcHARD.soN  agreed  with 
the  conclusion  that  it  is  not  yet  time 
to  set  up  standards  of  methods  and 
measurements  ;  nevertheless,  the  figures 
of  foot -candles  given  by  the  two  authors 
showed  such  a  marked  variation — and 
yet  the  lighting  was  said  to  be  good  in 
all  cases — that  he  humbly  suggested 
that  the  Society  would  do  a  good 
\^■ork  if  it  organized  a  series  of  tests 
with  different  inside  and  outside  fittings, 
fixed  at  varying  heights  and  at  varying 
distances  from  the  horizontal  surfaces, 
so  as  to  obtain  some  sort  of  data  that 
would  be  useful  to  all  engaged  in  illu- 
mination prol)lems.  The  information 
galliered    could    be    presented    in    the 


form  of  tables  and  curves,  ^^•hich  would 
be  very  interesting. 

Mr.  Ju.stus  Eck  said  he  would  like 
to  enlarge  the  excellent  motto  that  Mr. 
Broadberry  had  adopted,  and  say 
"■  Good  trade  follows  good  lighting," 
especially  as  he  upheld  the  opinion 
tliat  lamps  should  produce  a  light 
having  a  spectroscopic  value  as  near 
that  of  the  solar  specti'um  as  possible. 
By  good  trade,  he  meant  the  honest 
selling  of  goods  on  their  own  intrinsic 
merit,  and  not  because  some  particular 
tint  of  yellow  or  red  imparted  to  them 
a  false  value.  Good  trade  was  the 
permanent  trade  established  by  satis- 
factory periodical  dealings  that  "  «ill 
stand  daylight." 

The  iiiformation  contained  in  the 
paper  on  lighting  In'  gas  was  most 
interesting,  and  showed  excellent  re- 
sults, both  as  measured  by  the  eye 
and  the  photometer  ;  but  he  would 
like,  as  an  electrical  engineer,  to  ask 
the  author  to  supplement  his  interest- 
ing paper  by  some  polar  curves  of  the 
lam])s  he  described  and  illustrated. 

The  question  of  the  colour  of  artificial 
illunn'nants  had  been  again  raised  that 
evening.  Mr.  T.  E.  Ritchie's  paper 
demonstrated  to  the  Society  the  ex- 
cellent results  obtainable  with  the 
more  highly  developefl  electric  and 
gas  lamps  now  in  use ;  but  one  would 
think  from  t he  remarks  of  some  speakers 
1  hat  daylight  was  a  mistake,  and  better 
results  woidd  be  secured  for  all  pur- 
])oses  if  the  community  adopted  yellow- 
tinted  \\indow  glass,  and  possibly,  for 
outdoor  use,  also  yellow-tinted  eye- 
glasses, to  correct  the  poor  quality  of 
actual  daylight  pioduced  by  the  sun, 
as  well  as  artificial  daylight  produced 
by  other  sources. 

He  had  seen  weird  arc  light  effects 
in  the  interior  parts  of  some  of  the 
shops  from  which  Mr.  Prangnell's 
selected  pictures  were  olitained,  but 
they  wei'e  ])roduced  from  enclosed  are- 
lamps  of  an  American  make,  giving  a 
superabundance  of  undesirable  violet 
rays,  \\hile  the  lighting  was  '"  <lircct." 

Mr.  Piangncll  did  well  to  suppcu't 
indirect  lighting,  as  by  its  means  the 
most  desira))le  forms  of  illumination 
had  been,  and  would  be,  obtained. 
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The  question  of  shop  lighting  seemed 
to  come  under  three  heads  : — 

1.  Exterior  or  pavement  lighting, 
attracting  the  possible  ])urchasei' 
to  theneigliLourhood,  wliether  it  1)p 
afourtli  avenue  or  any  other  place  ; 

2.  Window  Hgiiting,  especially  if 
combined  with  deep  windows  to 
show  the  goods  in  the  most 
attractive  foim.  and  jiromote  de- 
sire in  the  mind  of  the  dhseivcr; 
and 

3.  Interior  lighting  of  such  a  true 
and  agreeal)le  kind  as  will  retain 
the  prospective  customer  so  long 
on  tile  ])remises.  and  render  him 
so  satisfied  ^ith  the  quality  and 
value  of  tlic  goods,  as  to  make 
him  a  imrchaser  of  the  ])er- 
manently  profitalile  variety. 

He  was  able  to  show  to  the  meeting, 
bj-  the  courtesy  of  Messrs.  Frederick 
iSage  &  Co.,  who  had  European  and 
Colonial,  as  well  as  London,  experience 
to  aid  and  guide  them,  some  pictures 
of  the  ideal  \\iiulo\v  lighting  system, 
\\hich  had  been  already  mentioned  by 
Mr.  Wallis-Jones  as  extensively  used. 

The  dra«ing.s  showed  the  method 
and  appearance  produced,  while  the 
photographs  showed  actual  exam])les 
photographed  when  in  use.  As  the 
photographers  had  not  tht'it  uniqiie 
ability  of  taking  pictures  by  artificial 
light  jKissessed  by  one  or  two  members 
of  their  Society,  he  was  bound  to  agree 
with  Mr.  Prangnell  that  photography 
did  not  always  do  justice  to  the  facts, 
and  had  therefore  brought  a  nearly 
full-size  model  of  an  ideal  shop  Avindow 
lighting  system.  This  window,  dressed 
by  the  A\ell-kno«n  outfitters  Messrs. 
Home  Bros.,  \\ho,se  many  shops  pre- 
sented at  all  times  a  valuable  example 
of  careful  maintenance  and  absence  of 
those  needlessly  rusty  abominations 
referred  to  by  Mr.  Prangnell,  was 
illuminated  by  two  "  Excello  ""  lamps 
of  an  indivitlual  consumption  of  204 
watts,  or,  including  line  los.ses,  300  watts. 
They  would  notice  that  none  of  the 
mechanism  of  the  lighting  devices 
was  observable,  that  the  diffusing  gla.ss 
prevented  any  glare,  and  that  the 
goods  were  illuminated  in  such  a  \va>' 
as  to  make  them  both  attraclixc  and 
striking,  without  colour  distortion. 


Mr.  W.  E.  Bush  (British  Thomson- 
Houston  Company)  showed  and  de 
scribed  some  slides  of  shop  lighting 
installations  carried  out  by  direct 
and  indirect  tungsten  iniits. 

Mr.  Leon  Gaster  congratulated  the 
authors  on  their  papers,  and  remarked 
on  the  interesting  fact  of  two  contribu- 
tions by  representatives  of  gas  and 
electricity  being  read  on  the  same 
subject  and  on  the  same  platform. 
At  one  time  it  Mould  certainly  have 
been  considered  impossible  to  have  an 
amicable  di.scussion  of  this  kind. 

He  agreed  with  Mr.  Pi'angneU's 
suggestion  that  the  window  lighting  in 
different  districts  would  vary  according 
to  the  class  of  business.  He  believed, 
however,  that  in  the  highest  class  of 
slio))s  it  was  liecoming  customary  to 
imitate  the  conditions  of  illumina- 
tion on  the  stage,  i.e.,  to  have  a 
window  brightly  illuminated  by  con- 
cealed lights,  and  not  to  distract 
attention  from  them  by  bright  lights 
just  outside.  In  the  theatre,  in  the 
same  way,  the  auditorium  was  left 
in  subdued  light  in  order  to  concentrate 
attention  on  the  stage. 

Another  point  to  be  noted  was  the 
growing  recognition  that  an  artistic 
windoM'  should  contain  a  few  choice 
samples  of  goods,  arranged  in  a  striking 
way,  and  should  not  attempt  to  be  an 
inventory  of  the  contents  of  the  .shop. 
This  method  \\as  being  used  by  the 
be.st  firms  to  an  increasing  extent,  and 
it  greatly  facilitated  the  ]irovision 
of  good  illumination  ;  it  was  notoriously 
difficult  to  light  an  o\ercrowded  window 
successfully.  This  led  him  to  speak  of 
another  point — the  need  of  consider- 
ing the  dressing  and  the  lighting  of  a 
M'indow  together.  On  the  stage  it  was 
regarded  as  quite  essential  for  the 
design  of  the  scenery  and  the  action  of 
the  ))lay  to  be  correlated  wit  lithe  lighting 
effects,  and  similar  co-operation  in 
shop  window  lighting  would  doubtless 
enable  more  artistic  results  to  be 
secured. 

Mr.  Gaster  then  proceeded  to  refer 
to  the  '■  deck  lighting  '"  system  of 
window  lighting,  in  which  the  lamps 
Mere  boxed  off  in  a  separate  compart- 
ment above  file  contents  of  the  window. 
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so  tliat  they  were  concealed  from  tlie 
eye,  and  could  be  attended  to  without 
disturbing  the  goods.  The  rotating 
window  tlevice,  Mhcreby  one  window 
could  be  arranged  out  of  wight  while 
another  was  on  show,  and  all  window" 
dressing  done  behind  the  scenes,  was 
also  coming  into  use. 

Another  jwint  ll;at  dcscrxcd  iidliie 
was  the  value  of  time-switclics  wiiich 
automatically  turned  off  the  gas  or 
electricity  at  a  predetermined  hour  at 
night  wlienthc  time  of  traffic  was  over 
and  the  crowds  had  gone  home.  By 
this  means  the  advertising  value  of  a 
window  could  be  substantially  increased. 

Ill  conclusion.  Mr.  Gaster  referred 
to  the  ■"  Augur  "  exhibition  of  shop 
\\indow  lighting  in  PxTJin  in  l'.K)8.* 
At  this  exhibition  cigliteen  model 
\\indows,  all  of  exactly  the  same  size, 
were  fitted  up  and  liglited  by  different 
firms,  the  cost  of  installation  being 
limited  to  5130  marks  in  eacli  case.  A 
price  for  electricity  and  gas  \\as  also 
assumed,  and  exliibitors  were  invited 
to  state,  oxitside  their  windows,  what 
the  running  cost  of  lighting  it  would  be. 
Perhaps  in  the  future  a  similar  demon- 
stration niight  be  arranged  in  this 
country. 

Ml!.  •!.  S.  Dow  {roiiniiunirnldl]. — A 
word  or  two  seems  called  for  by  Mr. 
I^rangnell's  remarks  on  the  difficulty  of 
suggesting  a  standard  for  sho))  ligliting. 
As  regards  illuminated  windows  this 
is  doubtless  true,  mucii  dejiending  on 
the  style  of  shoji  and  the  district.  But 
surely  it  should  l>e  ])ossil>le.  after  making 
the  necessary  investigations,  to  frame  a 
lough  standard  of  minimum  illumina- 
tion for  counter  lighting.  At  present 
the  figuies  doubtless  vary,  but  yet  the 
values  given — 6-15  foot -candles  in 
drapers"  shops  and  2-8  foot-candles  in 
jewellers" — do  not  vary  so  enormously. 
Sinnlar  variations  might  have  been 
quoted  for  schools  and  libraiies,  and 
yet  in  these  cases  we  were  able,  from 
theoretical  considerations,  to  deduce  a 
rough  standard  «hich  was  in  con- 
formity with  practice.  Moreover,  the 
mere  fact  of  there  being  existing 
variations  is  hardly  evirlence  against 
the  possibility  of  establishing  a  desir- 
*  nium.  Enrj.,  Lond.,  vol.  i ,  UWiS,  j).  5711. 


able  minimum .  Probably  in  some  cases 
\i  would  be  found  on  investigation 
that  the  merchant  could  have  managed 
with  a  smaller  illumination,  and  in 
others  that  the-  amount  of  light  was 
not  really  enough,  even  althougli  the 
merchant  did  not  realize  it. 

Mr.  Prangnell,  in  referring  to  the 
Selfridge  installation,  raises  the  question 
of  reflections  hi  the  glass.  In  .some 
cases  the  reflections  of  jiassing  vehicles 
are  a  distinct  inconvenience,  I  have 
met  cases  in  which  this  difficulty  was 
largely  mitigated  by  adopting  lirightcr 
illumination  and  employing  a  lighter 
background. 

Many  of  the  excellent  photographs 
shown  b>-  Mr.  Broadberry  illustrate  the 
use  of  ])owerfid  lamps  outside  the 
window,  but  I  cannot  help  thinking 
that  it  would  often  be  jireferable  to 
surround  them,  on  the  side  facing  the 
street,  by  .some  form  of  quaint  illu- 
minated device  which  would  moderate 
their  brightness,  and  probably  be 
equally  efficacious  in  attractmg  atten- 
tion. 

Time  flid  not  permit  of  my  referring  in 
the  discussion  to  a  piece  of  apparatus 
which  1  have  prepared  for  lecture  pur- 
poses for  illustrating  window  lighting. 
This  consists  in  a  small  box  fitted  with 
lollers  carrying  suspended  small  glow 
lamps  which  can  be  I'aised  or  lowered, 
and  screened  or  otherwise,  so  as  to 
simulate  actual  conditions  in  a  shop 
window.  The  contents  of  tins  model- 
window  can  be  easily  arrangeil  to 
rejiresent  a  drapery,  jewellery,  or  other 
form  of  shop,  and  the  lamps  are  fed  by 
a  small  portable  4  volt  accumulator. 

Mb.  V.  H.  Macki^ney  {communi- 
cated). — The  question  of  shadow  in 
window  lighting  is  often  an  important 
problem.  In  some  cases  it  would  surely 
be  wrong  to  aim  at  entirely  ""  shadow- 
less "  conditions.  I  recall,  for  example, 
the  case  of  a  window  in  the  Woolwich 
Arsenal  Co-operative  Stores,  a  photo- 
graph of  which  is  rejiroduced  in  the 
accompanying  figure. 

The  general  ilhnnination  in  this  case 
is  provided  by  eight  concealed  50  watt 
tungsten  lamps  in  Holophane  reflectory, 
but  it  was  also  found  desirable  to  add  one 
100  watt  lamp  in  a  tilted  concentrating 
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reidector  at.  the  side  so  as  to  super- 
impose over  the  maui  iUuiiuualidii  a 
distinct  shadow.  The  beuetit  ot  tliis 
will  be  seen  fioni  (he  appeaiaiiee  oi'  (lie 
boy's  face,  Mhicli  is  shown  in  strong 
rehef.  In  sucli  cases  a  coiaplete 
absence  of  shadow  is  otlen  dishked. 
because  it  makes  the  \\  inflow  appear  lia  1 
and  rniinteresting.  There  is.  Iiowevci . 
an  o])portunity  for  considerable  skill 
in  arrangini;  fur   (lie  shadows  to   have 


tlie  paper,  I  found  time  to  make  a  iew 
observations  of  llie  illumination  undei' 
I  he  two  systems  of  lighting,  with  the 
foilowinuf  result  : — 


Hon  iu 

7oUc 

.p.  Outside 

80  c.p.  Inside 

idow. 
A 

Lamps. 

Burners. 

7'fi 

s-l 

■l-H 
40 

i) 

it;i 

7-6 

K 

s-o 

3-2 

Fig.  1.— Liglitiug  uf  owiii.l.-M  in  ill.-  \\^l,,h^i,  I,    \]>,  nil  I  ii-MperativeStoros.  showing 
.  IlLcl  ul  light  and  .shiulc  i  Mr.  \'.  11.  Mackiuntu). 

the  requisite  depth  and  softness,,   and  The  consumption  of  gas  is,  of  course, 

to  come  from  the  right  direction.  diJi'eieat  with  each  system.     Whereas 

the   outside  lamps   consumed  18  cubic 

Mk.  J.  t!.  C'lakic   {cominunicula}). —  feet  per  hour  each  (36  cubic  feet  in  all) , 

I  would  like  to  ]nake  a  few  remarks  in  the  inside  burners  consumed  3i  cubic 

ami)lilicationof  ]Mr.  13roadberrv's])ai)er.  feet  each,  or  Ki.',  cubic  feet  in  all.     It 

Referring  first  to  Fig>;.   12  and   13  in  is  dillicult,  in  fact    impossible,  to  com- 
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pare  the  value  of  the  two  systems 
scientifically,  because  so  much  depends 
u|)on  the  "  fancy  "  of  Ihc  shopkeeper. 
The  outside  system  is,  of  course,  more 
effective  in  illuminating  the  footpath, 
as  is  sho\Mi  in  the  following  sunmiary  : 

SVSIEM. 


Outside  LHnlp.->. 

lu.ide  Bur 

1  T-:! 

2-i 

luiuinatiou  1  S-2 

21 

along        -1  y-2 

24 

footnax .       1  H'7 

2-4 

18.7 

2-i 

The  figures  refer   to   various   ])oints 
along  the  centre  of  the  footw  ay.     1  was 


perfectly  visible  at  every  part.  This 
effect  is,  1  tliink,  due  to  the  absence  of 
shar|)  contrasts  of  illumination. 

Bootshopfi. — In  regard  to  Mr.  Broad - 
berry's  remarks  on  the  lighting  of 
bootsliops.  The  difference  in  windo\v 
dressing  is  largely  on  account  of  differ- 
ence in  th(^  class  of  goods  sold,  but  for 
effective  illumination  it  would  seem 
desiral>le  to  have  plent\-  of  \\hite  back- 
ground. 

Some  observations  made  at  Messrs. 
Lilley    &     Skinner's    shop    at    Forest 


Klii.  2.— Lighting  of  a  iiriivision  shop 
informed  that  both  inside  and  outside 
systems  are  u.sed  on  very  busy  occasions, 
■\viien  the  illumination  would,  of  course, 
be  the  sum  of  the  values  given.  I 
think  a  study  of  shop  window  lighting 
by  iniits  concealed  at  the  top  leads 
one  to  conclude  that  the  mere  measure- 
ment of  illumination  is  insufficient  to 
describe  the  "  seeing  power "  of  an 
installation,  because  where,  as  in  the 
case  of  Maynard's  (Fig.  Sin  paper),  the 
ilhmiination  dro]iped  to  1  foot-candle, 
in  places  the  objects  a^ipeared  to  be 


by  small  gas  units  (Mr,  ./.  (.'.  Clark). 
(late   (Fig.   8  in   pajier)   indicateil   the 
following  values. 

The  "  surface  brightness  "  of  the 
white  surfaces  in  the  window  was 
10  to  12  foot-candles,  and  the  illumina- 
tion on  the  vertical  surface  of  the  glass 
midway  between  the  lamf)s  was  49  to 
y  foot-candles.  The  visual  effect  was 
good.  Many  other  points  might  be 
alluded  to  in  connexion  with  this 
many-sided  ])roblem.  but  time  does 
not  pcniiil  uf  their  full  considera- 
tion. 
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Fig.  2  reproduced  herewith  foriiLS 
an  interesting  comparison  witli  Fig.  4 
given  in  the  pajier.  The  sliops  are  of 
tlie  same  kind,  but  small  gas  units 
are  used  in  one  case  and  large  (3-light) 
units  in  the  other.  The  illumination 
due  to  each  system  might  be  loughly 
compared  as  follows  : — 

Small  Units.  Large  Units. 

Ft.-Candlps.  >'r.-CandlPs. 

Counters 10  to  13  .5-8  to  4-S 

S.B.  .f  Walls        ...           ;i  to  III  .-1      to  C, 

Oil  floor :)  to  10  U   fo  5i 

0"  approximately  in  the  ratio  of  two 
to  one.  The  ratio  of  gas  consumption 
is  also  about  two  to  one  {/.<?..  31 J  to  56), 
so  that  the  ijractical  efficiency  may  he 
regarded  as  approximately  the  same 
in  each  case.  An  interesting  feature 
of  modern  sho])  window  illumination 
is  the  use  of  appliances  which  will 
automatically  extinguish  the  gas  at  a 
certain  time.  These  appliances  are 
clock  controlled,  and  they  make  it 
])Ossible  for  a  shoplceeper  who  closes  at, 
say,  7  o'clock  to  retain  the  advertising 
value  of  his  window  until  a  late  hour. 
Such  a])pliances  arc  cheap  and  reliable, 
and  need  no  more  attention  than  a 
Meekly  wind.  Another  important  aspect 
of  shop  lighting  is  the  appearance  of  the 
fittings  during  daylight.  It  is  a  point 
that  is  often  overlooked,  but  it  is 
easily  possible  for  a  lighting  unit  to  be 
a  i)leasing  part  of  the  shop's  decoration, 
not,  as  sometimes  appears,  an  inelegant 
structure. 

Mk.  J.  S  Plumtree {coni.niunicaled). — 
I  am  sorry  Mr.  Prangnell  did  not  deal 
at  greater  lenglli  and  more  detail  with 
the  use  of  arc  lamps  for  exterior,  win- 
dow, and  interior  shop  lighting,  for 
although  he  mentions  favourably  Mr. 
Justus  Eck's  recent  articles  in  Electrical 
Industries,  he  does  not  ])oiiit  out  that 
these  are  general  ones  dealing  ^\itii 
arc  lamps  for  many  industries,  and 
not  the  special  a|)i)licali(m  of  llieiu  to 
siiop  lighting. 

One  of  the  prolilems  that  is  often 
encountered  in  shop  window  lighting  is 
the  reflection  on  the  window  surface  of 
neighbouring  lights,  rendering  the  com- 
fortable observation  of  the  goods  dis- 
j)layed  difficult.  To  ovcicome  this 
diffirulty  a  powerful  illuinination  must 
be  gi\('n    in    the   display   space    ))cliin<l 


the  window,  a  matter  of  importance 
when  deej)  window  display  is  being 
made.  Powerful  metal  filament  or 
gas  lamps  are  unsuitable,  and  would 
produce  either  too  great  a  heat  or  too 
high  a  bill  for  permanent  retention. 
In  such  cases  I  have  used  the  Kohinoor 
or  semi-enclosed  arc  lamp.  This  has 
the  high  efficiency  of  -(51  watts  per 
m.h.c.p..  and  burns  for  fifty  hours  with 
a  single  carbon  ;  and  it  is  also  available 
in  moderately  small  units  of  a  working 
pressure,  enabling  three  lamps  to  be 
on  each  circuit  on  the  usual  supply 
pressure  of  220  to  250  volts.  With 
these  lamps  an  illumination  is  secured 
that  renders  the  user  independent  of 
his  neighbour,  while  he  secures  brilliant, 
and  to  a  very  large  extent  a  daylight, 
illumination. 

Where  close  window  dressing  has  to 
be  considered,  the  same  lamp,  fitted 
with  hemispherical  reflector,  will  pro- 
duce a  most  satisfactory  result  and  even 
distribution. 

For  use  in  showrooms  where  the 
height  is  restricted,  the  same  lamp, 
fitted  for  indirect  illumination,  brings 
into  view  the  whole  display  of  stock 
or  models  on  sale,  instead  of  restricting 
the  field  of  observation  to  adjacent 
articles  only. 

I  regret  the  time  available  prevented 
me  showing  the  Society  the  lantern- 
slides  I  had  prepared  to  illustrate  the 
above  comments.  I  believe  that  a 
properly  taken  untouched  p)'iotogiapli 
is  of  material  assistance  in  showing  to 
third  parties  the  illumination  effects 
obtained. 

Mr.  J.  Darc'h  (communicated). — 
■'  Trade  follows  good  lighting  "  is  an 
enticing  motto,  but  the  words  "  good 
lighting  ''  have  been  sadly  misinter- 
j)reted.  Witness'  the  examples,  in  one 
of  the  papers,  of  four  600  c.-p.  lamps 
to  one  narrow  shop  front,  and  that 
« ithin  5  ft.  of  the  goods  exhibited. 
Is  this  good  lighting  i  It  is  "  liberal,"' 
but  is  it  good  for  tlie  eyes,  and  does  it 
help  one  to  see  any  better  I 

Some  five  or  six  years  ago  the  City 
of  London  introduced  a  regulation 
]irohibiting  these  inflictions  ;  it  would 
be  well  if  this  Society  took  steps  to 
agitate    for    their    abolition    in    every 
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district  of  Greater  London.  They  are 
a  menace  to  traffic,  injurious  to  the 
eyes  and  nerves,  and.  if  tlie  jjoor  mis- 
guided sliopkcepers  did  I)u(  know,  they 
detract  from  the  goods  they  are  sup- 
posed to  exhibit.  In  the  examples 
referred  to  there  is  no  attempt  at 
diffusion — that  most  important  of  all 
features  in  good  lighting  ;  and  very 
haid  lighting  may  be  noted  in  Fig.  5,* 
together  with  an  unevenness,  dense 
shadows,  and  the  obstructivene.ss  of 
the  liglits  themselves.  The  gas  com- 
panies, who  no\\'  supply  not  only  gas, 
but  fittings  and  fitters,  shoidd  consider 
that  their  best  interests  lie  in  rjood 
lighting  rather  than  in  redundance. 
They  may  tliereby  sell  a  little  less 
gas  just  at  present,  but  their  future 
Mill  be  the  better  secured. 

The  sho25kee23er  wants  light  to  attract 
the  Jiuman  moth.  Light  is  unquestion- 
ably an  attraction,  but  that  attraction 
does  not  lie  in  its  source,  but  in  its 
ilUiminated  surfaces.  It  is  for  us, 
therefore,  to  make  it  clear  to  the 
shopkeeper  that  if  the  blaze  of  light 
he  so  much  desires  comes,  not  from 
the  lamps,  but  from  his  goods,  the 
public  will  be  able  to  l)ask  in  a  flood 
of  light  tliat  is  not  only  far  more 
agreeable,  but  that  will  bring  with  it 
impressions  of  tempting  articles  for 
sale.  Just  as  a  theatre  .stage  is  a 
beautiful  picture  that  itself  lights  up 
the  auditorium,  so  should  shirt  fronts, 
silver  teapots,  and  stationery  east  a 
pleasing  glow  of  light  over  the  footway, 
and,  more  important,  into  the  w  ondering 
eyes  of  the  arrested  jJedestrian. 

Further,  assuming  that  the  shop- 
keeper has  no  other  motive  than  to 
make  or  save  money,  it  is  the  function 
of  the  illuminating  engineer  to  point 
out  tln(  the  illuminating  effect  of 
lanii>s  in  the  field  of  vision  is  not 
commensurate  with  the  amount  of 
light  shed  abroad,  but  with  that  re- 
ceived into  the  ej'e.  iSucli  lamps 
simjjly  contract  the  pupil,  and  thereby 
shut  out  and  waste  in  the  desert  air 
the  very  light  he  vainly  thinks  is 
making  an  impression. 

In  shops,  as  in  most  other  lighting, 
the  main  thing  is  to  render  the  exhibits 

*  Ilium.  Eny.,  March.  1912,  p.  Hi. 


clearly  and  easily  visible.     To  do  this 
it  is  necessary  : — 

(1)  To  keep  all  lights  absolutely  out 
of  the  field  of  vision. 

(2)  To  provide  reasonably  even 
general  lighting,  either  by  indirect  or 
by  effectively  shaded  direct  lighting. 

(3)  To  provide  local  lighting  where 
necessary  for  special  display,  inspection 
of  detail,  desks,  &c. 

(4)  To  jjrovide  for  an  intensity  of 
illumination  suitable  to  the  colour  of 
the  goods  and  surroundings.  A  bright 
light  is,  however,  generally  necessary. 
This  would  be  3  to  6  foot-candles  in 
light  surroundings,  and  6  to  10.  or  more, 
in  dark.  The  20  to  30  foot-candles 
referred  to  in  the  gas  i^aper  is  entirely 
unnece.ssarj-. 

(5)  Economy  will  be  effected  by 
having  every  surface  as  light  as  possible. 

The  nature  of  a  business  and  the 
mode  of  dressing  a  shop  window  will 
naturally  govern  its  lighting.  Except- 
ing in  those  cases  where  the  goods  are 
dressed  close  to  tlie  window,  most 
sho])  windo\\s  rna,y  be  sufficiently 
lighted  from  above  only,  jiroviding 
every  means  is  adopted  to  facilitate 
diffusion.  It  must  be  remembered, 
however,  that  a  shop  front,  unlike  an 
enclosed  room,  loses  its  light  through 
the  glass,  with  a  considerable  diminu- 
tion of  intensity  as  it  goes  downwards  ; 
hence,  with,  top  lighting  only,  .some 
\\indows  need  foot  lighting  in  order  to 
obtain  uniformity,  others  batten  or 
central  lighting.  Batten  lighting  was 
referred  to  unfavourably  in  the  dis- 
cussion, and  in  most  cases  it  is  un- 
necessary ;  but,  where  desirable,  I 
can  conceive  no  more  effective  means 
of  illuminating  otherwise  difficult 
points. 

I  would  like  to  express  my  apprecia- 
tion of  Mr.  Prangneirs  paper,  which 
was  filled  with  excellent  matter.  I 
w^ould  suggest,  however,  that  Adnil's 
indirect  lighting  fitting  would  be  better 
witliout  the  upper  reflector,  as  "  sand- 
ing ''  will  not  prevent  a  concentrated 
reflection  of  the  lamps  below. 

Mr.  Broadberry  deserves  the  thanks 
of  the  members  for  the  care  bestowed 
upon  his  paper,  and  I  consider  his 
shop  fronts  (Figs.  3  and  8)  well  lit. 
My  adverse  remarks  upon  some  of  the 
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poiutfs  in  his  jjaper  are  directed,  not 
in  anj'  way  against  the  use  of  gas.  )jut 
the  mode  of  handling  it . 

Mr.  N.  W.  Prangisell  (in  rr:))lij). — 
In  commencing  my  reply  to  the  discus- 
sion on  this  very  important  subject,  I 
should  hke,  firstly,  to  congratulate 
Mr.  J5ioadberr\'  on  his  excellent  j)ajjer 
and  photos,  and  secondly  to  let  the 
Society  know  how  extremely  plensant 
the  negotiationsbetweenMr.  Broadberry 
and  myself  were  in  carrying  out  the 
lireliminary  arrangements  for  our  joint 
pa])ers.  I  sincerely  trust  that  this 
may  be  the  foundation  of  many  more 
joint  jjapers  by  those  of  us  interested 
in  lival  forms  of  illuminants. 

The  chief  criticisjii  1  have  (o  make 
of  the  bulk  of  the  illustrations  of  gas 
lighting  given  us  by  Mr.  Broadberry  is 
that  the  illuminants  are  so  very  much 
('X|)osetl.  though  he  is  able  to  show  us 
in  his  illuslratious  (Xos.  ;>,  7.  S,  and 
10)  tliat  it  is  quite  ])ossible  to  screen 
his  lamps  in  a  very  jiractical  v\ay. 

I  notice  by  the  general  remarks  of 
I  he  several  speakers  that  it  is  practically 
agreid  that  the  time  has  not  yet 
ari'ivcd  when  it  is  |)ossil)le  to  evolve 
definite  standards  for  shii|)  lighting 
installaf idus.  Mr.  \)i\\\ .  hducver. 
ihink.s  (ha(  a  standaril  should  lie 
]iossil>le  with  rcttard  to  counter  lighting. 
if  any  standard  is  jiossilile.  I  am  rather 
inclined  to  think  that  this  is  the  only 
one. 

I  am  gla<l  to  see  that  Mi'.  Harrison 
and  Mr.  Wallis-.Jones  agi'ee  that  the 
method  of  window  lighting  mostly  to 
lie  sought  after  is  that  uhich  is  some- 
what on  the  lines  of  stage  lighting, 
though  in  this  com|jari.son,  I  think, 
they  only  refer  to  batten  lighting. 
In  stage  lighting  there  are  also  eniployed 
l)owerful  lamps  ^^■hich  can  be  focnssed 
on  to  any  particular  and  important 
subject.  I  do  not  think  that  either 
of  these  two  speakers  have  these 
!am])s  in  mind.  )>ut  1  once  arranged  an 
installation  where  even  this  method 
was  em])loyed.  The  shop  in  question 
had  the  A\indow  generally  illuminated 
with  overhead  hidden  lamps  to  an 
illumination  of  approximately  o  foot- 
candles,  and  fixed  in  the  to|)  ol 
the   window  were  s(!veral  small   boxes 


arianged  with  jjowerful  lenses,  each 
bo.\  containing  a  50-watt  nietal  fila- 
ment lamp,  the  light  fron\  which  was 
concentrated  through  the  lens  on  to 
several  important  articles  in  the  win- 
dow, which  articles,  in  making  the 
comparison  with  stage  lighthig,  would 
stand  for  the  leading  actors,  and.  of 
cour.se,  as  in  the  case  of  this  window 
lighting,  would  be  the  leading  points 
of  attraction.  The  results  of  tlii.s 
installation  were  \ery  attractive,  and 
I  do  not  know  of  any  other  installation 
having  been  carried  out  on  the  same 
lines. 

With  regard  to  Mr.  W'allis-Jones's 
suggestion  that  some  exi)erimental  ob- 
.servations  might  be  taken  in  premises 
when  empty,  or  wh(>n  a  large  number 
of  ])eople  are  pre.sent,  I  think  the 
results  obtained  would  be  very  similar 
to  those  mentioned  in  my  paper  of  the 
two  window.s — one  dre.s.sed  with  dark 
goods,  anfl  the  other  with  light.  This 
is  one  of  the  factors  which  jnakcs  it 
very  ditticult  to  form  a  standard  of 
illumination,  as  the  amount  of  light 
re(|uired  nuist  vary  with  the  muuber 
t)f  |)eo|)le  likely  to  be  in  the  ]>rcniises 
at  any  one  time. 

Mr.  Shadbolfs  remarks  as  to  the 
])ersonal  e(|uation  show  that  tiiis  is 
still  another  factor  to  lie  included 
among  the  dilHculties  ol  obtaining 
standards. 

Mr.  Willco.x  opened  his  icmaiks  by 
saying  that  he  thought  it  was  a  hopeful 
sign  to  find  a  station  engineer  taking 
interest  in  illumination.  1  think  if  he 
were  to  get  into  touch  with  the  supply 
authoiities,  both  in  Ijondon  and  '\\\  the 
counties,  he  would  find  that  the  indi- 
viduals concerned  were  prett.\'  closely 
interested  in  this  particular  subject. 

Mr.  Willcox  also  agrees  with  me  that 
the  question  of  daylight  colour  value 
is  rather  being  overdone,  and  his. 
suggestion  of  a  counter  box  arranged 
to  give  daylight  effects  for  colour 
matching  is  quite  good. 

Mr.  Justus  Eck  nuikes  lefeience  to 
some  enclosed  arc  lamps  of  American 
type  shown  in  some  of  niy  pictures. 
T  am  afraid  I  cannot  locate  these,  and 
think  he  nuist  be  mistaken.  I  am  glad 
to  see   that  Mr.   Eck  agrees   with   me 
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tlial  indirect  liglitiiig  is  the  most  desii- 
able  form  of  illumination. 

Mr.  Leon  Gaster's  suggestion  thai 
the  ^^inclo\\  dressers  should  be  given 
every  consideration,  and  shown  how 
best  to  use  the  illuminants  at  their 
disposal,  is  an  extremely  important 
point,  and  .should  be  one  of  the  first 
aims  of  an  illmninating  engineer. 

1'iie  trouble  suggested  by  Mi'.  Dou 
of  the  reflections  of  passing  vehicles 
in  the  windo\\"  glass  I  have  never  e.xperi- 
enced.  and  I  do  not  <hink  tliore  is  very 
much  in  this  j)oint. 

Mr,  I'lumtreC;  in  his  cojnmunicated 
remarks,  says  he  is  sorry  I  did  ntit  deal 
at  greater  length  and  more  detail  with 
arc  lamjis  for  exterior  and  interior 
window  lighting.  1  am  afraid  I  am 
Jiot  at  all  favourably  inclined  to  this 
form  of  illumination.  As  stated  in 
my  paper,  1  am  of  opinion  tliat  such 
results  can  be  fully  obtained  with  the 
use  ol  tungsten  lamps,  and  I  believe 
that  the  over-all  cost,  including  capital 
and  running  costs  for  such  illumination. 
\\ill  bo  found  to  toinpaie  favourably 
M  ifh  any  metlio<l  of  arr-  lighting.  With 
regaid  to  his  suggestion  that  |)o\M-iful 
metallic  tilament  lamps  would  bo  found 
unsuitable,  (jninir  to  the  {|\icstion  of 
liial.  J  do  not  think  that  this  i«  a  lioubl'' 
w  hich  is  likely  to  occur. 

Mr.  TJarch  makes  a  suggestion  that 
this  Society  might  agitate  for  the  aboli- 
tion of  the  extremely  jiowerful  un- 
•screened  lamps  that  are  placed  in  low 
jiositions  outside  a  number  of  shoj) 
))remises  in  many  of  our  bigger  towns. 
1  am  certainly  in  agreement  with  him 
on  this  |)oiut  and  think  that  this  is  a 
iiiatler  which  our  Society  mi<;ht  well 
advertise  as  to  its  many  disadvantages. 
In  my  opinion  no  powerful  lamp,  unle.ss 
projierly  screened,  should  be  allowed  to 
I'c  hung  outside  premises  at  a  less 
height  than,  say.  18  ft. 

Ml!.  A.  E.   IjROADliJiEKV    ((■/(   If  III'/). 

1  am  very  ]>leased  to  have  an  o])por- 
tunity  of  rejilying  to  the  discussion  on 
■  Sho})  Lighting,"  which  taken  on  tlie 
whole,  has  been  so  kindl  in  tone  and 
.so  full  of  appreciative  remarks,  that 
there  is  little  that  calls  for  a  reply. 

Mr.  Haydn  T.  Harrison  did.  however, 
suggest    that    1    had    dealt    only    with 


outside  lighting  and  high-pressure 
lam])s.  This,  however,  is  not  rpiite 
ccjrrect.  I  gave  several  instances  of 
excellent  low-pressure  lighting  as  well 
as  high-j)ressure,  and  inside  as  well  as 
outside.  It  must  be  admitted  that 
far  better  results  can  be  obtained  with 
high-pres.sure  than  with  almost  any 
other  form  of  lighting,  especially  for 
outside  j)uipo.ses  and  large  buildings 
such  as  railway  stations.  &c. 

Mr.  Harrison  expressed  some  sur- 
prise (and  Mr.  Wallis-Jones  also  referred 
to  the  same  subject)  at  the  great 
variation  from  80  c.-ji.  at  the  top  of  a 
window  to  5  at  the  bottom  ;  but,  with 
a  GOO  c.-p.  unit  ]jlaced  about  2  ft.  9  in. 
away  from  the  glass  at  the  top,  and, 
say,  10  ft.  from  the  bottom  of  the 
\\indow,  these  results  are  exactly  what 
must  nece.s.sarily  be  found,  and  simply 
confirm  the  value  of  the  units.  The 
effect  would  be  exactly  the  .same  if 
tests  were  made  with  the  illumination 
from  some  of  the  flame  arcs  that  arc 
often  seen  hanging  close  to  windows 
outside  shops. 

Mr.  Harrison  and  other  speakers 
advocated  the  stage  style  of  lighting, 
becau.se  the  footlights  overcome  the 
compaiafive  deficiencx'  of  light  at  tlu^ 
bottom  of  the  window,  as  comjiared 
with  the  top,  when  lighted  by  over- 
head outside  lamps.  In  this  I  quite 
concur,  and  if  I  had  foreseen  that 
the  (piestion  would  have  ari.sen,  I 
w  ould  have  had  on  the  screen  a  picture 
of  one  of  our  own  showrooms,  with  the 
w  indow  lighted  exactly  in  that  way. 

The  rather  dramatic  episode  intro- 
duced by  Mr.  Justus  Eek.  when  lu- 
siVddenly  drew  the  veil  from  his  minia- 
ture shoj)  window  and  switched  on 
the  current  to  his  two  arc  lamps,  gave 
me  rather  a  surprise,  as  I  had  been 
told  tliat  there  were  to  be  no  exhibits, 
and  therefore  I  certainly  did  not 
expect  one  to  be  revealed  so  suddenly. 
The  total  .size  of  his  cabinet  could  not 
have  been  more  than  2  ft.  (i  in.  by  7-in. 
ffoor  space,  and  I  .suppose  the  candle- 
power  which  he  suddenly  turneil  on 
must  have  been  at  least  a  thousand. 
This  is  very  nearly  as  high  as  that 
used  for  the  whole  area  in  some  of 
the  cases  mentioned  by  me,  where 
values  as  high  as  80  foot-candles,  &c<. 
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were    recorded  ;     and    to    these    Mr.  blaze  of  illumination  as  being  necessary 

Harrison   objected.     Mr.   Eck  did   not  for  shop  lighting. 

tell  us  what  the  actual  candle-power  I    have    pleasure    in    appending    the 

was,  but  he  mentioned  that  the  wattage  polar  curves,  not  only  in  the  case  of 

\\as  about  500 ;  and  although  I  could  the  high-pressure  lamp  for  which  Mr. 
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not  <|uite  judge  from  m  heic  1  sat 
what  the  actual  effect  was  in  tlic  lit  lie 
wardrobe-like  cases.  I  scarcely  think 
Mr.     Eck     would     recoiniucud    such     a 


I'olar  curve  of  I.IKM  c.p.  high  prt 
itri  i;lobe  :ind  rctiector. 


sure  lainii. 


Eck  asked  (taken  from  a  1,001)  c.-p. 
lamp),  but  also  that  for  one  of  tlif 
low-pressure  lamps  referred  to  in  my 
l.a|)cr. 


The  Dimensions  of  Glow  Lamp  Filaments. 


An  interestinij;  comparisdu  is  uivcii  in 
the  acco!n)ianying  <liai:ia!n.  )ii('j>ai'('d  liy 
tJ.   S.    Merrill,    which    serves    to    illus- 
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trate  in  quite  a  clear  manner  the  relative     jdoy 
differences  in  size  and   length   of  fila 
jnents    of    different     types    of    incan 
descent    Iannis    from  carbon    tilanients     \n]x 


Id  Inn'islcii.  It  also  shows  \\n\\  lamp 
filament  diniensinns  arc  allectccl  l)V 
the  valuations  in  specific  resistance 
and  radiating  properties  of 
the  various  materials  em- 
(ik)yed  therefor.  It  will  be 
noted  that  there  is  con- 
siderable ditference  in  th<^ 
length  of  the  Mazda  lamp 
li  lament  and  that  of  the 
carbon  filament. 

It  is  a  comparatively  easy 
thing  to  decide  theoretically 
upon  the  material  necessary 
to  make  good  filaments,  but 
quite  another  thing   to  pro- 
duce  commercial    filaments. 
It     is    interesting    to     note 
that       tlic       filaments      em- 
^lazda    lamps  are  now  pro- 
duced as  tine  as  00007  of  an  inch  for 
lamps    of    about    10  c-p,,    100    to   123 
■  IS  20  c-p,  for  200-250  volts. 
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TRADE    NOTES. 


readers  we  are  extending  the  spflce  devoted  to  Trade  Notes,  and  are  open  to 
new  developments  in  lamps,  fixtures,  and  all  kinds  of  apparatus  connected 


[At  the  request  of  many  of 
receive  for  publication  particular 
with  illumination. 

The  contents  of  these  pages,  in  which  is  included  information  supplied  hy  the  makers,  will,  it  is  hoped 
serve  as  a  guide  to  recent  commercial  developments,  and  we  welcome  the  receipt  of  all  bona  fhie  information 
relating  thereto.] 


"Zed"  Fuses. 

We  liave  repei\-ccl  from  Messrs. 
Siemens  Bros.  Dynamo  Works,  Ltd.  (;in, 
I'pper  Tliamcs  Street,  l^oiidon.  E.C.), 
ail  illustrated  paniplJet  deseribiiif;  some 
of  tlie  special  features  of  "  Zed  "'  Fuses. 
Attention  is  directed  to  the  risk  of  using 
bare-wire  fuses  in  which  any  size  of  wire 
can  be  inserted  irrespective  of  the  require- 
ments of  the  particular  circuit,  and  it  is 
pointed  out  tliat  this  really  affords  no 
adequate  protection.  The  convenience 
of  the  "  Zed  "  fuse  is  emphasized, 
especially  the  clearness  of  tlie  mdication 
of  a  blown  fuse  and  the  simplicity  of 
rejjlacement.  due  to  the  use  of  distincti\-e 
colours  for  fuses  of  different  capacities. 


A  10  Candle-Power  Drawn-Wire 
Tungsten  Lamp. 

Messrs.  Siemens  Bros.  Dynamo  Works, 
Ltd.  (Tvsscu  Street.  Dalsfdii.  London. 
X.K.).  announce  that  the\-  will  shortly 
introduce  «hat  they  believe  to  be  the 
iirst  metal  filament  lamji  of  10  c.-p.  to 
he  made  in  tliis  or  any  other  countrv 
\\ith  a  pure  drawni  tungsten  filament.  It 
is  antici]3ated  that  the  consumption  of  the 
new  lamp  will  be  11  watts,  and  tliis  high 
efHciency,  coupled  with  the  smalbiess 
of  the  bulb,  should  lead  to  its  extensive 
use  in  cases  where  carbon  lamps  have 
previously  been  employed.  A  16  c.-p. 
W'otan  lamp  is  also.  \ve  understand,  to 
he  introduced  shortly. 

As  we  so  to  press,  Messrs.  Siemens 
inform  us  that  they  have  no\\-  decided 
to  supply  'Wotan'  lamps  for  series 
biu-ning  without  the  extra  cliarge  of 
.'i  per  cent  which  has  hitherto  been  made. 
Tliis  reduction  in  price  will  be  of  interest 
to  the  many  consumers  who  are  still 
using  low  voltage  metal  lamps  in  series. 


International  Smoke  Abatement 
Exhibition. 

An  imjiortant  exhibition  was  opened 
on  Saturday,  the  23rd  of  March,  at  the 
Agricultural  Hall,  imder  the  auspices 
of  the  L'oal  Smoke  Abatement  Society. 
The  exhibition  comprisej  all  the  latest 
appliances  for  the  use  of  smokeless  fuels, 
both  in  the  home  and  in  the  factory, 
and  should  jirove  of  equal  interest  to  the 
housewife  and  to  the  business  man. 

There  is  a  large  and  attractive  display 
of  gas  appliances  for  cooking,  for  hot 
water  supply,  for  the  heating  of  houses, 
shops,  factories,  churches,  and  other 
[jublic  buildings,  and  for  furnace  work. 

E\'ery  afternoon  and  evening  demon- 
strations of  cooking  by  gas  will  be  given 
with  practical  hints  in  the  economizing 
of  gas.  and  in  the  most  effective  utilization 
of  cookers,  grillers,  hot  plates,  &?.  There 
will  also  be  interesting  cookery  competi- 
( ions  for  school  children. 

The  fogs  of  London  have  been  largely 
diminished  in  inten.sity  of  recent  years, 
|)aitly,  no  doubt,  in  eonseciuenc?  of  the 
rapidly  extending  use  of  gas  for  fuel  ;  but 
much  remains  to  be  accomplished  before 
the  air  of  London  can  rival  that  of  Paris 
or  New  York,  and  it  is  hoped  that  this 
exhibition  will  do  a  great  deal  to  stimulate 
the  movement  in  favour  of  smoke  abate- 
ment. 

Tickets  of  admission  \\\\\  be  readily  sup- 
plied by  the  Gas  Light  and  Coke  Com- 
pany to  any  of  their  consumers  who  care 
to  apply  at  their  offices. 


Forthcoming  Lecture. 

Among  the  forthcoming  Friday  evening 
meetings  of  the  Royal  Institution  we 
notice,  on  April  19th,  a  discourse  by 
A.  A.  Campbell  Swinton.  Esq.,  on 
'  Eleetricity  Supply  :  Past,  Present,  and 
Fnture.' 
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B.T.H.  Carbon  Lamps. 

Tlie  illustration  herewith  shows  tlie 
front  cover  design  of  the  new  list  of 
B.T.H.  Edison  Cabbon  Lamps,  just 
issued  by  the  British  Thomson-Houston 
Company  (77,  Up)ior  Thames  Street. 
London,  E.G.).  1'his  design  i)resents 
in  a  striking  way  the  points  of  merit  of 
tlie  B.T.H.  Edison  lam]5s.  In  spite  of  the 
inroads     of     inetai     filament     bimps.     the 


carbon  lamp  is  still  in  demand  for  in- 
dustrial purposes,  and  tlie  B.T.H.  Edison 
lamp  is  still  ordered  and  used  in  large 
quantities. 

The  new  list  will  therefore  be  most 
useful  to  all  carbon  lamp  purchasers,  as  it 
gives  complete  tables  of  data  on  the 
various  voltages,  sizes,  and  efficiencies  of 
carbon  lamps  in  use  to-day. 


Improvement  in  Quality  of  Light 
given  by  Mazda  Lamps. 

In  a  recent  article  on  '  The  Electric 
Arc  and  Lighting  by  Arcs,'  published 
in  The  General  Electric  Review  (of  New 
York).  Prof.  Elihu  Thomson  remarks  : — 

"  The  marked  improvement  in  in- 
candescent lamps,  due  to  the  introduction 
of  tungsten  filaments  instead  of  carbon, 
is  not  alone  one  of  efificieney,  or  getting 
more  light  for  the  same  energy ;  there  is 
also  the  gain  in  beneficial  effect,  ilue  to 
the  lessened  relative  proportion  of  red 
rays  jiresent,  and  the  closer  approxima- 
tion to  daylight." 

This  is  interesting  testimony  to  the 
quality  of  the  light  of  tiuagsten  lam|5S. 
and  sjiows  that  such  light  is  not  hard 
on  the  eyes.  Indeed,  eyestrain  and  eye 
trouble  result  more  from  improper  use 
of  timgsten  lainps — unshaded,  low-hung 
lamps  causing  intense  and  glaring  liafht 
— than  from  any  effect  due  to  the 
quality  of  light. 

Street  Lighting  by  "Angold"  Flam 
Arc  Lamps. 

Messrs.  the  General  Electric  Co.  ((ST. 
Queen  Victoria  Street,  London,  E.C) 
mention  among  recent  important  orders 
for  "Angold  '■  M.^GAZiNE  Flame  Aur 
Lamp.s  the  following  :  Glasgow,  over  170 
lamps;  Liver])ool,  74  lamps.  Similar 
lamps  have  been  supplied  for  street 
lighting  in  Birmingham,  Manchester. 
Sunderland,  and  several  London  districts. 

Measuring  Instruments. 

The  General  Electric  Co.  liave  sent  us  a. 
copy  of  their  new  catalogue  of  Measur- 
iN(i  ]nstrumi:n"ts.  in  which  several  new 
lines  have  been  included. 


Some  Publications  Received. 

Streel  Lit/hti>i</.  By  .1.  M.  Bryant  and  H.  G.  Hake. — This  BuUelin  (i\o.  51) 
issued  by  the  University  of  Illinois,  contains  a  valuable  collection  of  information  on 
street  lighting  designed  to  be  of  assistance  to  central  station  engineers  and  others 
connected  witli  the  installation  and  s|iecification  of  street  lighting  systems.  \  can- 
sideralile  siiIidu  of  the  liulletin  is  de\otcd  to  the  distribution  of  light,  the  height  and 
distaiier  a|)ail  of  lam])s  l)eing  discussed  and  many  examples  of  polar  curves  being 
given.  In  conclusion,  a  large  number  of  tables  and  diagrams  are  printed  showing  the 
cost  of  operation  o   various  systems. 

Tlie  Faraday  House  Journal. — ^The  issue  for  February  contains,  in  addition  to 
the  usual  personal  notes  of  old  Faraday  House  students  and  their  doings,  a  couple  of 
interesting  articles,  one  of  which  discusses  the  '  Series-Gear  '  a.nd  its  application. 

We  lia\'e  also  to  acknowledge  the  receipt  of  the  following  ■.—Procee.dini/N  o/  llic 
Tokyo  Mallieinnlico-Physical  Society.  Journal  of  the  Western  Society  of  Knt/iiwcr.s-. 
Transactions  of  the  American  JUii.miuatinf/  Kiif/ineerififj  Society.  Journal  of  tin'  Royal 
•Society  of  Arts.  American  Chemical  Journal,  Journal  nf  the  Franklin  Institute,  Zcit- 
schrift  filr  ii>issenschaffliclie  Photographic  Photophysik  uiul  Pliotochemie.  Proceediniis 
of  the  American  Institute  of  Electrical  Enr/i)ieerx.  Atli  <lclla  Associazionc  Elettrntecnira 
lUdiauu. 
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ILLUMINATION  AND  PHOTOMETRY. 

Tlioro  avr  fpiitc  a  niiniluT  (.f  iiitoivstins 
find  varied  artic-Ics  in  Lirhl  iiml  Lampi'. 
aiuona;  tlieni  beinj;'  :>-  suninuiry  of  a  iiapcr 
by  O.  Jatmmer  on  Photometry  and  the 
Eye.  Reference  is  made  to  the  action 
of  the  retina,  the  perception  of  li.glit  and 
colour,  and  tlie  action  of  tlie  rods  and 
cones,  &c.,  and  particulars  are  fziven  of 
a  recent  form  of  flicker  spectropliotometer. 

Among  articles  of  a  scientific  and 
]->hotometric  trend  mention  may  also  be 
made  of  the  researches  of  Navrat  (Akad. 
Wisti.  \Vii?n  Silz.,  Ber..  July.  1911)  on 
Diffuse  Reflection.  He  finds  that  the 
]jhenomena  are  largely  dependent  on 
polarization  effects,  the  plane  of  the 
reflected  light  being  in  some  eases  de- 
]iendent  on  the  texture  and  grain  of  the 
surface,  .1.  R.  Milne  (Proc,  Royal 
Society,  Edinburgh,  1910-11)  describes  a 
new  form  of  rotating  paddle-wheel  to 
take  the  place  of  the  rotating  sector  in 
photometry.  The  rotating  surface  is 
made  in  a  single  piece,  ancl  no  sliding  of 
one  surface  over  another  is  needed  in 
adjusting  the  light. 

The  paper  bvT.  Thobne  Baker,  before 
the  Royal  Society  of  .Arts  on  March  6th. 
dealt  mainly  with  the  spectra  of  various 
ilhmiinants,"  those  of  the  heUum  and  neon 
tube  being  sho\vn  to  the  audience.  Refer- 
ence was  also  made  to  the  production  of 
artificial  daylight.  Curiously  enough, 
this  matter,  which  was  discussed  at  a 
recent  meeting  of  the  Illiuninating  Engi- 
neering Society  in  London,  has  also  just 
been  dealt  with  by  Sharp  and  IMillar  and 
Ives  at  a  meeting  of  the  American 
Society  {Elec.  M'nrhl.  Feb.  24). 

ELECTRIC  LIGHTING. 

ASHTON  {Elec.  Rev.,  March  1 )  gives 
an  interesting  suggestion  on  the  Use  of 
Condensers  in  series  with  g\o\v  lamps  on 
alternating  circuits  to  reduce  the  P.D. 
This  method,  he  thinks,  has  .several 
advantages  over  the  more  usual  employ- 


ment of  transformers.  Reitzenstein 
{Z.  I.E..  Feb.  29)  sunnnarizes  some  recent 
letters  on  the  "  Overshooting  "  of  Me- 
tallic Filament  Lamps,  recently  discussed 
1)V  Marchaiit  and  others  in  The  KJcc- 
ti-ician.  lie  quotes  an  experiment  to 
sliow  that  the  basis  of  this  impression 
is  not  phy.siological,  as  has  sometmies 
been  supposed."  Ditssand  (lAim.  Elec- 
trique,  Feb.  10)  describes  an  attempt  to 
make  an  incandescent  point -source  froin 
a  piece  of  thick  tungsten  wire  a  few  milli- 
metres long  for  projection  work.  Special 
devices  are  adopted  to  minimize  the 
effects  of  over-running  and  to  check  the 
formation  of  heat.  The  lamp  is  brought 
close  to  a  conden.ser  of  very  short  focus, 
and  is  said  to  be  proving  very  useful  for 
portable  lanterns,  &c. 

Hechler  (E.T.Z..  March  21)  discu.sses 
the  jiossihle  future  improvements  in  the 
Efficiency  of  Flame  Arc  Lamps.  An 
opening  is  the  use  of  ingredients  in  tlie 
carbons,  enabling  a  sliorter  arc  but  a 
higher  P.D.  across  it  to  be  used. 

Finally,  there  is  a  very  complete  con- 
tribution on  Street  Lighting  by  .1.  M. 
Bryant  and  H.  C;.  Hakk,  issued  m 
bulletin  form  l)y  the  I'liiversity  of 
IlUnois.  It  is  too  lengthy  for  any  good 
idea  of  its  contents  to  be  given  here,  but 
contains  a  great  deal  of  useful  informa- 
tion. 

GAS,  OIL,  ACETYLENE  LIGHTING. 

One  of  the  most  instructive  ];)a]-)ers  is 
that  liv  K.  W.  Smith  (.J.G.L..  March  26) 
on  High-Pressure  Gas.  Some  interesting 
historical  ilata  are  given,  and  the  questions 
of  the  best  pressure  for  v'arious  purposes 
.and  the  application  of  high-pressure  gas 
to  heating  are  discussed. 

Among  other  contributions,  special 
mention  niay  be  made  of  the  account, 
in  various  journals,  of  the  '  AA'omen's 
Exhibition  in  Berlin.'  Some  striking 
photographs  of  vvindows  illuminated  by 
concealed  ga.s  hghts  are  given. 
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EDITORIAL. 


The  Lighting  of  Private  Houses. 

Keaders  will  find  on  pp.  236-258  the 
papers  on  the  above  subject  read  by 
Mr.  W.  K.  W.  Kawlings  and  :Mr. 
W.  H.  Y.  Webber  at  the  last  meeting 
of  the  Illuminating  Engineering 
Society. 

Private  House  Lighting  admittedly 
differs  from  such  problems  as  the 
illumination  of  printing  works,  shops, 
schools,  &c.,  in  several  respects,  and 
chiefly  iu  the  fact  that  individual  taste 
plays  such  a  prominent  part  in  deciding 
the  method  of  lighting  to  be  adopted. 
This  point  was  emphasized  by  both  of 
the  authors  and  admitted  by  most  of 
the  speakers  in  the  discussion. 

At  the  same  time,  we  think  it  should 
also  be  recognized  that  there  are  certain 
clear  and  simple  rules  to  be  followed 
in  lighting  private  houses,  even  if  their 
importance  is  not  always  sufficiently 
recognized  by  the  public.  It  is  obvious, 
for  example,  that  in  a  room  in  which 
reading    and     writing     is     liabilunlly 


carried  on  the  lamps  and  shades  should 
be  arranged  to  give  sufficient  illumina- 
tion where  it  is  needed,  that  the  light 
should  come  from  the  right  direction, 
and  that  any  conditions  likely  to  be 
distressing  to  the  eyes  avoided.  These 
are  matters  which  were  insisted  upon 
in  connexion  with  school  and  library 
lighting,  and  there  seems  no  reason 
why  they  should  not  apply  equally 
well  here. 

When,  however,  one  comes  to  the 
artistic  side  of  the  subject,  the  choice 
of  fixtures,  preference  for  brackets  or 
pendants,  &c.,  the  question  of  indi- 
vidual taste  does  admittedly  enter 
in  to  a  much  larger  extent.  In  such 
cases  the  adviser  will  naturally  follow 
the  consumer's  wishes  as  far  as  possible, 
and  may  have  to  exercise  his  tact  in 
arbitrating  between  the  wishes  of 
different  members  of  the  same  house- 
hold professing  divergent  views. 

On  the  other  hand,  we  must  own  we 
cannot    shave   the   \ipws  of  (Imsc  who 
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would  apparently  recommend  the 
illuminating  engineer  to  acquiesce  in 
an  arrangement  which  he  is  convinced 
is  not  suited  to  the  consumer's  needs, 
and  which  would  obviously  be  con- 
sidered absurd  by  any  one  with  any 
knowledge  of  the  subject.  In  many 
cases  the  consulted  expert  must  en- 
deavour to  press  his  own  views.  Pre- 
sumably people  who  invite  advice  on 
their  lighting  are  willing  to  listen  to 
it  and  to  be  convinced  by  reason.  An 
illuminating  engineer  who  was  willing 
to  assume  resiwnsibility  for  thearrange- 
ment  of  an  installation  which  was 
entirely  opposed  to  his  own  views  and 
advice  would  surely  be  in  a  very 
anomalous  position. 

To  our  mind,  one  reason  why  so 
much  deference  is  paid  to  the  whims 
of  consumers  regarding  these  matters 
is  that  there  are  not  yet  available 
many  lighting  engineers  who  have 
studied  the  subject  sufficiently  to  be  in 
a  position  to  take  a  strong  stand. 
This  is  not  entirely  the  fault  of  the 
contractors  who  deal  with  these  matters, 
but  rather  the  result  of  the  fact  that 
there  have  not  been  sufficient  oppor- 
tunities for  discussing  the  subject,  and 
on  many  jjoints  there  is  as  yet  no 
authoritative  ruling  to  be  obtained. 
If,  however,  the  consulting  engineer 
had  behind  him  the  weight  of  impar- 
tial and  authoritative  opinions  on 
these  matters  he  would  be  in  a  much 
stronger  position  in  the  future.  For 
this  reason  we  welcome  Mr.  Rawlings's 
concluding  remarks,  in  which  he  points 
out  the  benefit  to  the  contractors  of 
educating  themselves  in  illuminating 
engineering. 

Moreover,  a  little  consideration  will 
show  that  it  is  on  these  very  questions 
of  "  taste  "  that  advice  from  some  one 
with  an  artistic  bent  is  most  valuable. 
As  regards  purely  utilitarian  considera- 
tions the  matter  is  more  simple, 
because  it  is  possible  to  state  pre- 
cisely what  the  light  is  expected  to  do 
(i.e.,  to  illuminate  a  table,  a  flight  of 
stairs,  or  a  sink  in  the  kitchen),  and  to 
devise  rules  accordingly.      I>ut  it  is  not 


every  one  who  is  gifted  with  the  artistic 
sense,  and  those  who  seek  advice  are 
usu  illy  aware  of  this. 

Yet  another  matter  which  deserves 
careful  consideration  in  connexion 
with  the  lighting  is  the  effect  of  wall- 
papers of  various  colours,  the  furniture, 
and  the  style  of  decoration  generally. 
Not  only  has  this  an  important  effect 
on  the  actual  illumination  in  a  room, 
but  it  is  likewise  an  element  which 
must  be  borne  in  mind  in  deciding  the 
nature  of  the  fittings,  shades,  &c. 

There  is  certainh'  room  for  a  great 
deal  of  discussion  on  these  aesthetic 
matters  in  the  future.  ^Meantime  the 
expert  who  devotes  himself  to  this 
special  aspect,  and  can  prove  his  com- 
petence to  advi&e  on  decoration  and 
lighting  coiijoivtli/,  is  likely  to  reap 
the  reward  of  his  foresight  very  shortly. 

The  Lighting  of  the  House  of 
Commons. 

From  some  remarks  that  were 
recently  made  in  the  House  of  Com- 
mons, it  would  appear  that  the  lighting 
of  that  building  is  now  being  considered 
with  a  view  to  possible  improvements. 
It  is  interesting  to  recall  that  in  the 
past  the  authorities  responsible  showed 
themselves  extremely  averse  to  any 
radical  departure  from  the  existing 
conditions  ;  so  much  so  that  when,  in 
the  early  days  of  the  nineteenth  cen- 
tury. Dr.  D.  B,  Keid  suggested  the 
introduction  of  gas,  he  was  met  by  the 
imperative  instructions,  "  Do  what 
you  will  for  the  acoustics  and  ventila- 
tion, but  take  it  as  a  fixed  and  settled 
point  that  wax  candles  remain  !  '"* 

In  a  question  in  the  House  on  this 
subject  Mr.  Lynch  inquired  whether, 
under  certain  conditions,  electric  light 
was  not  mure  fatiguing  to  the  eyes 
than  gas-light,  and  suggested  that 
expert  advice  should  be  obtained.  Mr. 
Wedgewood  Benn,  on  behalf  of  the 
First  Commissioner  of  Works,  stated 
that  it  was  proposed  to  obtain  the 
advice    of  an    oculist    on    this    point. 
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There,    for   the    present,    the    matter 
remains. 

In  a  recent  letter  to  the  Times  the 
writer  took  the  opportunity  of  pointing 
out  the  unsatisfactory  nature  of  the 
proposed  course  of  apparently  taking; 
the  advice  of  a  single  oculist  on  a 
point  of  this  kind.  The  matter  is  not 
one  which  should  be  left  to  the  judg- 
ment of  a  single  individual,  however 
eminent  in  his  profession  he  may  be. 
The  effect  of  illumination  on  eyesight 
is  a  subject  which  can  only  be  properly 
investigated  by  the  concerted  efforts 
of  lighting  engineers  as  well  as  physi- 
ological experts,  and  there  are  cer- 
tainly few  (if  any)  existing  oculists 
who  have  made  a  sufficient  study  of  the 
matter  to  give  an  authoritative  ruling. 
Lighting  engineers  are  well  aware  how 
greatly  the  effect  of  an  illuminant  on 
eyesight  depends  on  how  it  is  used, 
and  insufficient  stress  might  easily  be 
laid  on  this  aspect  by  those  unfamiliar 
with  the  most  recent  advances  in 
illuminating  engineering.  It  need 
hardly  be  said  that  considerable  weight 
would  be  attached  to  a  decision  in  the 
case  of  such  an  important  building  as 
the  House  of  Commons,  and  the  matter 
is  therefore  one  of  some  importance  to 
the  lighting  industry.  Consequently  we 
hold  that  special  prudence  should  be 
exercised  before  a  definite  opinion  is 
issued. 

Moreover,  the  particular  point  raised 
by  Mr.  Lynch  is  one  that  is  constantly 
occurring  in  connexion  with  the  light- 
ing of  all  manner  of  buildings.  To 
our  mind  it  illustrates  the  need  for  a 
broad  and  impartial  inquiry  into  the 
hygienic  aspects  of  lighting  by  a  com- 
mittee similar  to  that  constituted  by 
the  French  Government.  We  hope 
that  it  will  not  be  long  before  steps 
are  taken  to  form  such  a  Committee  in 
this  country. 

Finally,  we  should  also  like  to  point 
out  that  the  question  of  the  effect  on 
eyesight,  though  doubtless  an  import- 
ant mat  ter,is  far  from  being  theonly  con- 
sideration by  which  the  lighting  of  the 
House  of  Commons  should  be  decided. 


The  illumination  should  not  only  be 
ideal  from  the  aesthetic  standpoint, 
but  should  satisfy  the  practical  needs 
of  the  House.  Surely  the  illumina- 
tion of  an  historic  interior  of  this  kind 
is  a  matter  deserving  a  little  special 
study.  One  would  have  supposed 
that  the  best  advice  in  the  country 
would  be  sought  in  order  to  make  it 
worthy  of  the  House  of  Commons,  just 
in  the  same  way  as  would  doubtless  be 
done  if  the  question  of  the  rebuilding 
had  to  be  considered. 

The  Eyesisht  of  Miners. 

We  notice  that  a  recent  inquiry  has 
been  addressed  to  the  Home  Secretary 
with  reference  to  the  Eyesight  of 
Miners,  particularly  the  nervous  defect 
known  as  "  nystagmus, "  which,  it  is 
suggested,  is  in  some  measure  the 
result  of  the  peculiar  conditions  of 
illumination  under  which  work  in 
mines  is  carried  on. 

It  may  be  mentioned  that  at  the 
time  of  the  Congres  International  des 
jNIaladies  Professionnelles  in  Brussels 
in  1910,  several  papers  were  read  in 
which  allusion  was  made  to  this  sub- 
ject. One  suggestion  was  that  the 
peculiar  attitude  often  necessarily 
assumed  in  his  work  by  the  miner, 
which  compels  him  to  look  obliquely 
at  the  spot  he  is  drilling,  might  lead  to 
this  ocular  defect. 

Dr.  J.  Court,  of  Staveley,  who  has 
been  studying  the  subject,  has  now 
come  to  the  conclusion  that  it  is  due 
to  the  defective  illumination  of  the 
miners'  lamps  (presumably  because 
this  increases  the  strain  of  observing 
the  feebly  lighted  surroundings). 

It  is  natural  that  the  Home  Secre- 
tary should  regard  the  matter  as  an 
important  one,  affecting  as  it  does  the 
lives  of  a  vast  number  of  men  in  their 
daily  work.  We  have  always  felt  that 
the  murky  conditions  in  mines  called 
for  particular  care  in  the  selection  of 
lamps  and  methods  of  illumination. 
Greater  attention  now  appears  to  be 
paid  to  the  matter,  and  it  seems  highly 
probable   that  fuller   examination  will 


THE   ILLUMINATING    ENGINEER. 


show  that  ilef'ective  illumination  is  at 
least  a  partial  cause. 

We  are  glad  to  notice  that  the  mat- 
ter is  about  to  be  taken  up.  We  ven- 
ture to  suggest  that  it  is  one  which 
might  well  come  within  the  scope  of 
the  Committeeon  the  Hygienic  Aspects 
of  Lighting  which,  as  mentioned  above 
in  another  connexion,  we  strongly 
desire  to  see  constituted  in  this 
country. 

Lighting  Appliances  and  the 
Safety  of  Large  Vessels. 

At  the  present  moment,  when  the 
minds  of  all  are  oppressed  by  the 
terrible  disaster  and  loss  of  life  on  the 
Titanic,  we  are  rot  anxious  to  criticize 
nor  to  place  undue  stress  on  the  neglect 
ofprecautions  which  apparentlvrenders 
such  catastrophes  possible. 

At  the  same  time,  we  feel  that  in  a 
case  of  this  kind  the  least  one  can  do 
is  to  try  to  learn  a  lesson  from  disaster 
and  to  take  all  possible  measures  to 
prevent  its  repetition.  From  the 
in(|uiry  so  far  conducted,  several  points 
stand  out  as  deserving  attention.  For 
example,  that  fuller  use  might  be  made 
of  the  great  advantages  of  wireless 
telegraphy  and  more  perfect  arrange- 
ments organized  as  regai-ds  boats  and 
life-saving  apparatus;  also  the  value 
of  searchlitjhts  as  a  means  of  detecting 
possible  obstructions  in  time  to  avoid 
collision.  It  is  with  this  last  point, 
and  with  some  other  uses  of  light  on 
board  ship  for  purposes  of  safety,  that 
we  desire  to  deal. 

There  seems  to  be  a  very  general 
opinion  that  the  use  of  a  searchlight 
might  in  this  case  have  assisted  the 
look-out  man  to  observe  the  iceberg, 
and  give  timely  warning.  ^lore- 
over,  in  all  cases  in  which  obstacles 
are  likely  to  be  met,  whether  semi- 
submerged  rocks  or  icebergs,  this 
would  surely  be  the  case.  We  do  not 
suggest  that  ships  should  habitual) v 
use    their    searchlights    when    in    no 


danger  in  the  open  fairway ;  under 
these  circumstances  there  might  be  a 
danger  of  their  confusion  by  other 
vessels  with  fixed  lights.  But  in 
dangerous  waters  and  amid  ice-floes 
their  value  seems  evident ;  and  it  is 
obvious  that  even  an  ice-barrier  which 
projected  only  slightly  above  the 
surface  of  the  water  would  become 
quite  a  prom.inent  object  when  strongly 
illuminated.  Moreover,  it  may  be 
pointed  out  that,  within  a  limited 
range,  a  searchlight  is  a  most  useful 
means  of  getting  in  touch  with  other 
vessels  and  signalling  for  assistance. 

Another  matter  which,  to  our  mind, 
is  equally  important  in  the  interests 
of  safety  is  the  provision  of  adequate 
and  alternative  methods  of  illumination 
on  board  ship.  Adequate  provision  in 
this  direction  was,  we  presume,  made 
on  board  the  Titanic.  A  poor  illumina- 
tion in  the  liumbler  parts  of  the  vessel 
constitutes  a  continual  source  of  in- 
efficiency, and  extra  emergency  light- 
ing should  be  provided.  It  needs 
little  imagination  to  picture  the  con- 
fusion and  inevitable  delay  in  launch- 
ing boats  in  darkness  when  the  light 
has  failed  on  a  sinking  ship.  It  would 
also  be  a  good  plan  if  the  boats  were 
also  equipped  with  some  portable 
lighting  apparatus  (such  as  dissolved 
acetylene)  which  would  enable  them  to 
make  their  presence  known  to  passing 
vessels,  to  avoid  collision  with  other 
boats,  and  to  recognize  floating  pas- 
sengers in  urgent  need  of  help. 

We  have  reason  to  believe  that  these 
views  ai'e  held  by  many  captains  and 
officers.  They  are  quite  alive  to  the 
necessity  of  lighting  improvements, 
but  unfortunately  it  is  often  very  diffi- 
cult for  them  to  get  their  require- 
ments carried  into  effect.  Let  us, 
therefore,  take  this  lesson  to  heart, 
and  neglect  no  obvious  means  of  lessen- 
ing the  risks  at  sea  in  the  future. 

Leon  Gaster, 
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Review  of  Contents  of  this  Issue. 


The  Technical  Section  opens  «ith  an 
abstract  of  a  paper  by  G.  H.  Sticknty 
on  Localized  and  General  Illumination 
(p.  225).     The  author  points  out  that 
these   two   systems   of   ligliting   repre- 
sent   extremes    which    were    formerly 
very  clearly  distinguished,  when  either 
arc  lamps  or  incandescent  carbon  lamps 
were     used.     The     tungsten     filament 
lamp  has,   however,  provided  an  inter- 
mediate range  of  units,  and  has  there- 
fore been  applied  to  installations  where 
a  combination  of  localized  and  general 
illumination    is    required.     The  author 
considers  each  system  of  lighting  .sepa- 
rately,   and    draws    attention    to    the 
difference  l)etween  combined  localized 
and    general    illumination     (in    which 
large  units  provide  most  of  the  light, 
but  are  supplemented    by  small   units 
at  particular  points)  and  \\  hat  is  termed 
"■  localized-general      ilhnnination,""      in 
which  units  of  medium  size  are  arranged 
regularly,    but   yet   with   special   refer- 
ence   to     the    machinery    or    process 
requiring  extra  light.     At  the  end  of 
this  article  ^\i\\  also  be  found  a  short 
note   dealing   witli    the   application    of 
Indirect    Lighting    in    a    Club,    and 
allusion  is  made  to  ;i  recent  suggestion 
that    the    discomfort    of    the    average 
club   smoking-room    is   due   largely   to 
the   use   of   a   glaring   .system    of   illu- 
mination. 

Page  228  is  given  up  to  several  short 
notes.  Some  interesting  examples  of 
the  effect  of  an  eclipse  on  birds  and 
insects  are  qiioted,  and  the  inference 
is  drawn  that  variations  in  daylight 
must  strikingly  affect  our  daily  life. 

A  brief  report  is  also  given  of  a 
recent  lecture  by  Mr.  J.  \V.  Johnston 
on  Early  Methods  of  Producing  Light, 
in  which  many  ancient  and  primitive 
forms  of  lamps  coming  from  Egypt. 
Nigeria,  and  other  countries,  were 
exhibited,  and  also  more  elaborate 
illuminants  from  China,   India,  Corea, 


Reference  is  also  made  to  the  sugges- 
tion, which  has  attracted  some  atten- 
tion, as  a  result  of  the  disaster  to  the 
Titanic,  that  all  large  ships  of  this 
kind  should  be  equipped  with  search- 
lights, in  order  to  enable  icebergs 
or  other  obstacles  to  be  detected  in 
ample  time  to  avoid  a  collision. 

Atthe  beginningof  the  sectiondevoted 
to  the  Transaction'^  of  theJlluminattltG 
TEWQ  InCCVUXQ  Society  (p.  229)  will 
lie  found  the  complete discu.ssion  on  "The 
Lighting  of  Printing  Works,'  an  abstract 
of  which  appeared  in  the  last  issue.  On 
p.  235  is  a  repot t  of  the  meeting  on 
April  16th.  at  which  papers  were  read 
by  Mr.  W.  R.  Rawlings  and  Mr. 
W.  H.  Y.  Webber  on  Private  House 
Lighting  by  Electricity  and  Gas 
respectively,  and  this  is  folldwcd  by 
these  two  papers  in  extenvo. 

The  first  paper  deals  largely  with 
the  application  of  electricity  "to  the 
lighting  of  large  conntry  houses  and 
town  mansions,  the  points  brought 
out  by  the  author  being  illustrated  by  a 
large  number  of  photographs,  which  are 
described  and  commented  upon. 

A  distinction  has  to  be  drawn 
between  the  requirements  of  different 
classes  of  houses.  It  is  instructive  to 
notice  how  the  standard  of  illumination 
demanded  in  town  exceeds  that  desired 
in  the  country,  but  the  average  illu- 
mination everywhere  has  greatly  in- 
creased during  recent  years. 

Some  general  rules  for  house  lighting 
are  also  given,  and  the  author  points 
out  the  diversity  of  opinion  existing 
among  the  users  of  electric  light  as 
to  the  actual  amount  of  light  required 
in  a  given  place,  and  alludes  to  the 
fact  that  in  choosing  fittings  and  placing 
lights  individual  tastes  had  always 
to  be  considered,  .\ttention  is  also 
paid  to  certain  .specific  problems,  such 
as  the  ligliting  of  billiard  tables  and 
pictures,  for  whicli  special  fittings  are 
desirable, 
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In  conclusion,  stress  is  laid  (in  llic 
iiiipoilancc  o1'  the  studying  of  illu- 
minating engineering  to  the  contractor 
in  enabling"  him  to  assume  a  more 
independent  position. 

Mk.  W.  H.  Y.  Webbee,  in  his  paper 
(]).  250),  treats  the  subject  mainly 
from  the  point  of  view  of  the  middle- 
class  liouseholder.  He  emphasizes  the 
importance  of  regarding  the  illumina- 
tion of  the  home,  not  so  much  as  a 
question  of  so  many  foot-candles,  but 
from  the  standpoint  of  picturesqucncss 
and  comfort.  On  the  other  hand, 
a  certain  illumination  of  the  order  of 
3-4  foot-candles  is,  of  course,  necessary 
for  certain  specific  purposes,  such  as 
leading.  He  briefly  reviews  the  history 
of  gas  lighting  in  the  home,  and  draws 
attention  to  the  great  changes  effected 
by  the  introduction  of  the  gas  mantle, 
and  especiallv  the  inverted  burner. 
The  uses  of  the  flat-flame  burner  are 
still  many,  however,  e.g.,  ou  stairs,  in 
passages,"  and  in  general  as  a  safety 
light.  A  plan  of  a  small  £40  a  year 
house  is  rejsroduced,  and  on  it  the 
author  indicates  a  suggested  arrange- 
ment of  gas  burners  for  the  different 
rooms.  He  describes  his  proposals  in 
detail,  and  raises  several  points  with 
regard  to  the  utilization  of  gas  burners 
for  lighting  different  classes  of  rooms. 
A  series  of  illustrations  of  gas-lighted 
interiors  is  given,  including  an  ex- 
ample of  the  use  of  "■  bijou  "  burners  for 
ilhiminating  a  billiard  table. 

Following  t!ie  Transactions  will  be 
found  .some  account  of  tlielnternational 
Smoke  Abatement  Exhibition  lield 
recentlv  at  the  Agricultural  Hall.  A 
feature  of  special  interest  was  the  section 
arranged  bv  the  Electric  Supply  Pub- 
licity Committee,  in  which  lighting, 
cooking,  heating,  &c.,  weie  all  carried 
out  by  means  of  electricity.  The  light- 
ing of  the  hall  was  arranged  mainly  on 
the  indirect  svstem,  three  .separate 
sections  being  Jighted  by  fittings  sup- 
plied bv  different  firms.  Small  silk- 
shaded  lamjis  w  ere  also  used  on  the  small 
tables,  and  H  olophane  glassware  w  as  used 
round  the  '■■ides'of^tlie  room.  Two  photo- 
graphs, taken'  entirely  by  the  actual 
artificial  light,  are  reproduced  .showing 
the  (.lYectiveilhuiiinalion  thu.s  obtained. 


Othci-  poiut.s  of  interest  included  the 
joint  exhibit  of  the  various  gas  com- 
panies, where  gas  cooking  demonstra- 
tions were  given,  the  lighting  of  the 
main  hall  bv  incandescent  gas  lamps 
placed  high  iip,  and  an  exhibit  by  the 
Union  Electric  Co.  of  shop  lighting  by 
concealed  arc  lamps. 

On  p.  260  are  shown  some  striking 
photographs  of  Shop  I.ighting  at  the 
Women's  Exhibition  in  Berlin.  It  is 
of  interest  to  note  that  the  arrangement 
of  the  lighting  of  these  endows  by 
"  concealed  "'  methods  and  the  design 
of  the  lighting  fixtures  were  specially 
devised  bv  lady  artists  in  Berlin, 
(iratzin  gas  lamps  being  used  through- 
out.  In  one  case  the  burners  were 
equipped  with  a  new  concentrating 
reflector  for  «liich  special  qualities 
are  claimed  for  producing  a  flood  of 
light  on  the  goods. 

In  the  Correspondence  Columns 
(pp.  264  to  266)  apjiears  a  letter 
from  Dr.  Clayton  H.  Sharp,  m 
which  he  draws  attention  to  a  fonn 
of  apparatus  used  by  him  for  the 
obtaining  of  polar  curves  of  light 
distribution,  similar  to  the  apparatus 
described  in  our  issue  for  January 
by  Messrs.  J.  S.  Dow  and  V.  H.  Mac- 
kinney.  He  mentions  the  difficulty 
found"  in  measuring  and  allowing  for 
strav  lioht,  and  refers  to  one  or  two 
other  points,  such  as  the  desirability 
of  using  a  distance  of  10  ft.  in  testing 
■■  focussing  '"  forms  of  reflectors.  A 
brief  reph-  from  Mr.  J.  S.  Dow  follows. 
There  is  also  a  letter  from  Mr.  Max 
Peschke  on  the  subject  of  Colour- 
Discrimination  by  Artificial  Light,  m 
which  he  refers  to  some  cxpcn-inients 
carried  out  witli  various  forms  of  colour 
matching  apparatus.  He  also  mentions 
some  results  obtaine<l  in  the  imitation 
of  daylight  by  the  use  of  colour  filters 
consisting  of  the  combination  of  cobalt- 
blue  and  nickel-green  glasses,  and  in 
conclusion  points  out  the  need  for  a 
more  exact  definition  of  \\hat  con- 
stitutes standard  daylight. 


\t  the  end  of  this  number  will  also 
he  found  the  Trade  Notes,  and  Uie 
usual  Review  of  the  Technical  Press. 
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The  Editor  ivMle  not  soliciting  contributions,  is  willing  to  consider  the  puolication 
of  original  articles  submitted  to  him,  or  letters  intended,  for  inclusion  in  the 
correspondence  columns  of '  The  Illuminating  Engineer.' 

The  Editor  does    not  necessarily  identify   himself  vnth  the  ojnnions  expressed 
by  hi's  contributors.  '  ' 

Localized  and  General  Illumination.  •:•'. 

By   G.   H.   8TICKNEY.  ■    ' 

■  (Abstract  of  paper  presented  at  the  October  New  York  meetins  of  the  Amencan, Society  of,  .'.v 
Mechanical  Engineers :  see  also  American  Machinitl,  Nov.  2,  1011.)  '.    "J 


Localized  and  general  illumination 
mark  two  extremes  of  lighting  practice. 
A  few  years  ago,  when  practically  all 
electrical  illumination  employed  either 
the  arc  lamp  or  the  carbon-filament 
incandescent  lamp,  the  line  of  demarca- 
tion ^\as  more  distinct,  and  practically 
ajl  industrial  lighting  was  accomplished 
with  the  incandescent  lamp  as  localized 
illumination,  or  with  the  arc  lamp  as 
general  illumination. 

We  have,  however,  now  four  classes 
of  practice  in  shop  lighting,  namely  : — 

1.  Localized  illumination  with  small 
lighting  units. 

2.  General  illumination  with  large 
lighting  units. 

3.  Combined  localized  and  general 
illumination  with  both  large  and  small 
units,  and 

4.  Localized  -  general  illumination 
with  units  of  intermediate  capacity. 

Localized  Illumination. 

Localized  illumination  usually  implies 
a  carbon-filament  incandescent  lamp, 
or  other  small  unit,  hung  over  a  machine 
or  bench,  mounted  on  a  bracket  or  used 
as  a  portable.  The  lamp  is  usuallj' 
under  control  of  the  workman,  who 
(presumabl}-)  places  the  lamp  so  as  to 
direct  the  light  \\here  needed.  The 
area  illuminated  is  relatively  small, 
and  the  intensity  falls  off  rapidly  from 
the  point  of  maximum  illumination. 

Wliile  localized  illumination  is  being 
superseded  in  many  cases  by  what  I 
have  called  "  locaUzed-general  illumina- 


tion," it  is  particularly  suited  to  cer- .' 
tain  conditions  of  manufactiu'e.     For 
example  : — 

(a)  Illumination  of  deep  borings, 
moulds,  interiors  of  cupolas,  under  or 
inside  of  machines,  or  other  places 
where  a  general  illumination  could  not 
well  jjenetrate. 

[b]  Illumination  of  straightening  or 
inspecting  processes,  where  the  image 
or  reflection  of  the  light  is  specially 
employed. 

(r)  illumination  of  very  fine  work, 
such  as  small-screw  thread  cutting, 
jewellery  work,  machine  sewing  (on 
dark  goods),  where  an  intense  illumina- 
tion is  required  over  a  small  ai'ea. 

Localized  illumination  is  most  eco- 
nomical where  the  surfaces  to  be  iDu- 
minated  are  relatively  small  and  widely 
separated. 

As  a  rule  a  workman  will  choose  this 
form  of  illumination,  since  the  lamp  is 
under  his  own  control.  Usually,  how- 
ever, he  does  not  use  it  to  the  best 
advantage.  Frequently  he  arranges 
the  lamp  so  as  to  cast  a  glare  in  his 
own  eyes  or  those  of  his  fellow  workmen. 
This  results  in  eye  strain  and  a  demand 
for  more  intense  illummation  than 
would  otherwise  be  necessary. 

The  common  practice  of  using  lamps 
« ithout  reflectors  is  not  only  wasteful 
of  hght,  but  makes  it  almost  impossible 
to  avoid  glare. 

Besides  diverting  the  attention  of 
the  workman,  the  localized  lamp,  being 
sometimes  held  in  his  hand,  precludes 
the  utilization  of  that  hand  in  his  work. 
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Such  lampis  are  often  exposed  to 
considerable  breakage,  and  althougli 
low-priced  lamps  are  used,  the  renewal 
cost  is  high.  This,  combined  with  the 
wear  and  tear  on  the  extension  cords, 
sometimes  results  in  excessive  mainten- 
ance expense,  e.specially  as  the  small 
unit  makes  necessary  a  large  number 
of  outlets. 

Okner.\l  IlLUMIN.4TION. 

With  general  illumination  an  attempt 
is  made  to  provide  an  approximately 
even  intensity  of  illumination  through- 
out a  workroom.  This  ideal  is  never 
quite  realized,  except,  possibly,  when 
the  lamps  are  hung  at  a  considerable 
iieight.  The  intensity  directly  under, 
or  in  the  immediate  vicinity  of  a  lamp 
is  almost  invariably  higher  than  at 
intermediate  points. 

Lamps  are  visually  spaced  equally 
throughout  a  room,  independent  of  the 
location  of  machinery  ;  hence  no  change 
in  firing  is  required  by  any  changes 
that  may  be  made  in  the  position  of 
machines.  The  most  efficient  ilhi- 
minants  are  available,  and  since  there 
are  fewer  outlets  required,  the  initial 
wiring  cost  and  maintenance  expense 
are  likely  to  be  relatively  low. 

Where  work  is  concentrated,  requir- 
ing a  particular  intensity  over  a  large 
projiortion  of  the  floor  area,  general 
illumination  will  usually  cost  l&ss  than 
localized  lighting.  The  effect  in  the 
room  is  much  more  cheerful,  and 
the  foreman  is  enabled  to  exercise 
better  supervision  over  his  entire 
department. 

General  illumination  is  best  suited 
to  large  high  shops,  especially  ■SA'here 
crane-ways  rec^uire  the  location  of  the 
lighting  units  along  the  sides  of  the 
room  or  above  the  cranes.  General 
illumination  is  especially  desirable,  on 
account  of  safety,  where  large  po\^erful 
moving  machinery  is  used.  It  is  com- 
monly used  in  rolling  mills,  large,  high 
machine  shops,  erecting  bays,  iron 
foundries,  carpenter  shops,  and  similar 
places. 

Combined  General  and  Localized 
Illumination. 

There  are  many  shops  in  which  a  low 
or  moderate  intensitv  will  answer  most 


requirements,  but  where  a  higher  illu- 
mination is  required  either  at  a  few 
localized  points,  or  only  occasionally. 
In  such  cases  the  combination  of  large 
and  small  units  has  often  been  used  to 
good  advantage.  For  example,  a  group 
of  automatic  screw  machines  requires 
but  a  moderate  general  illumination 
when  in  operation.  But  «hen  a  work- 
nian  has  occasion  to  set  up  or  adjust 
one  of  these  machines,  a  more  intense 
illumination  is  required  at  that  par- 
ticular point.  This  can  best  be  taken 
care  of  usually  by  a  combined  general 
and  localized  illumination. 

For  this  particular  purpose,  since  a 
workman  ordinarily  attends  to  a  num- 
ber of  these  machines,  it  is  good  practice 
to  provide  him  with  a  lamp  and  short 
extension,  arranging  the  wiring  so  that 
the  extension  can  be  connected  or 
plugged  in  at  convenient  points  near 
the  machines.  There  are  many  varia- 
tions of  this  practice,  according  to  the 
requirements  of  particular  shops. 

Localized  General  Illumination. 

t  have  applied  this  term  to  the 
practice  of  producing  general  illumina- 
tion by  means  of  units  arranged  regu- 
larly, but  with  reference  to  the  ma- 
chinery or  processes  to  be  lighted,  so 
as  to  provide  a  higher  intensity  of 
illumination  at  important  points  than 
elsewhere.  The  units  are  located  also 
with  regard  to  giving  suitable  direc- 
tion to  the  strongest  light  on  a  certain 
machine,  thus  avoiding  objectionable 
shadows  and  reflections.  The  size  of 
unit  is  selected  to  suit  the  spacing  and 
amount  of  light  necessary. 

This  practice  has  followed  directly 
as  a  result  of  the  development  of  the 
tungsten  filament  lamp,  which  made 
available  a  series  of  efficient  units 
throughout  a  range  of  capacities  for 
which  no  provision  had  previously 
been  made.  This  type  of  illumination 
is  now  being  used  to  a  very  large 
extent  for  looms,  lathes,  and  other 
machinery  \\here  the  size  and  spacing 
of  the  machines  is  such  as  to  permit 
fairly  uniform  spacing  of  lamps.  It 
is  also  suitable  for  processes  where 
lamps  can  be  .spaced  over  lines  of 
benches  or  work   tables.     Bv   varving 
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the  height,  spacing,  and  size  of  unit, 
as  well  as  the  type  of  reflector,  practic- 
ally any  character  of  distribution  of 
illumination  of  suitable  intensity  can 
be  obtained,  ranging  from  the  extreme 
of  localized  illumination  to  that  of 
general  illumination. 

This  class  of  practice  embodies,  in  a 
measure,  the  advantages  of  both  loca- 
lized and  general  illumination.  It  niay 
really  be  said  to  bridge  the  gap  for- 
merly eJ:isting  between  these  two 
extremes,  and  is  made  particularly 
effective  by  the  ability  to  select  luiits 
of  any  desired  capacity  and  equip 
them  with  reflectors  which  concentrate 
or  spread  the  light  over  ^^•ide  or  narrow 
angles . 

Localized-general  illumination  is  dis- 
tinct from  localized  illumination,  in 
that  the  lamps  are  located  higher  and 
are  not  usually  controlled  by  the 
individual  workman,  and  from  general 
illumination  in  that  the  points  of 
maximum  intensity  are  located  to  suit 
the  arrangement  of  machinery  or  other 
processes. 


Conclusion. 

In  the  foregoing  we  have  briefly  out- 
lined four  different  classes  into  wlikh 
the  practice  in  industrial  lighting  natur- 
ally divides  itself.  The  development 
of  "new,  efficient  units  has,  in  many 
cases,  made  a  readjustment  desirable, 
so  that  a  large  number  of  shops  are 
changing  from  one  class  of  practice 
to  another.  Nevertheless,  there  are 
conditions,  as  we  have  abready  noted, 
\vhich,  at  least  for  the  present,  ^^ill 
make  it  desirable  to  continue  with 
each  of  the  four  classes. 

It  is  hoped  that  these  notes  will  Ije 
of  assistance  in  the  selection  of  the 
most  suitable  practice  for  particular 
lighting  problems.  Since  cost  of  satis- 
factory illumination  will  frequently-  be 
the  determining  factor,  it  is  urged  that 
the  determination  be  made  on  the  basis 
of  actual  installation  conditions.  The 
number  of  possible  combinations  is  so 
large,  and  the  advantage  of  certain 
combinations,  for  particular  rea.sons,  so 
marked,  that  the  advice  of  an  experi- 
enced illuminating  engineer  is  necessary 
to  insure  the  selection  of  the  most 
suitable  arrangement. 


Indirect  Illumination  in  Clubrooms. 


The  accompanying  illustiation,  sliowinj 
the  "  Eye-rest  "  sj'stem  of  the  Britisl 
Thomson- 
Houston  Co. 
utilized  for 
club  -  light- 
ing, is  intei- 
esting  in 
view  of  A 
suggestion  in 
a  recent 
book  by  Mi'. 
Harry  Gra- 
ham, who 
says  that  the 
discomfort 
of  the  ordi- 
n  a  r  y  club 
smoking- 
r  o  o  m  s  i  s 
mainly  due 
to    defective 

hghting.  ■"  It  is  impossible  to  sit  in 
such  a  position  that  you  do  not  stare 
int(,  the  heart  of   a  glittering  mass  of 


electric    globes.       It     is 
be  cosy  in  such  circum: 


i]nproving  the  lighting 
club  smoking-room. 


impossible  to 

itanees.'' 

By  the  me- 
thod shown 
in  the  figure 
the  glare  is 
avoided  by 
tlie  indirect 
method  of 
lighting, 
special  orna- 
mental metal 
or  plaster 
bov.ls  con- 
taining Maz- 
d  a  lamps 
being  uti- 
lized. 

Doubtless 
t  !i  e  r  e  is 
nuich  still  to 
lie    done    in 

of  the  average 
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The  Eclipse  of  the  Sun  in  London. 


On  April  17tli  Londoners  had  an 
excei^tionally  good  opportunity  of  see- 
ing an  eclij)se  of  the  sun.  About 
92  per  cent  of  the  disc  was  obscured, 
and  tlie  cloudless  sky  ^^■as  particularly 
favourable  for  observations. 

Illuminating  engineers  and  others 
whose  minds  are  constantly  occupied 
with  the  effects  of  light  are  naturally 
interested  in  the  peculiar  effects  accom- 
panying an  almost  total  solar  eclipse. 
Several  of  the  daily  papers  recall  the 
conditions  observed  at  the  time  of  the 
great  solar  eclipse  of  January  22nd, 
1898,  and  some  amusing  incidents  are 


de.-icribcd  which  illustrate  the  direct 
influence  of  light  on  animal  life.  For 
example,  fowls  A\ent  to  roost  when  the 
darkness  came  on,  and  monkeys  in  the 
Zoological  Gardens  climbed  to  the 
top  of  their  cage.s  and  prepared  for 
sleep. 

In  the  same  way  it  is  recorded  that 
during  the  eclipse  of  August  30th, 
1905,  bees  and  ants  were  observed  to 
cease  work  and  go  to  sleep  at  the 
period  of  totality,  awakening  and 
renewing  their  activities  again  when 
the  sun's  disc  once  more  began  to 
appear. 


Lamps  of  Many  Ages. 


On  Thursday,  March  28th,  a  most 
interesting  lecture,  entitled  '  Light 
from  the  Earliest  Times  and  Various 
Methods  of  Producing  It.'  wa.s  given 
at  the  Church  House,  Hendon.  by 
Mr.  J.  W.  Johnstone,  in  aid  of  the 
Hendon  Parish  Church  Enlargement 
Fund. 

Old  fire-sticks,  tinder-boxes,  rush- 
lights, and  "  puirmen  "  were  included 
among  the  exhibits,  and  quite  a  number 
'■>i  specimens  from  the  lecturer's  col- 
lection of  lamps,  coming  from  Egypt, 
Rhodesia,  Scotland  and  Venice,  China 
and  Japan,  Corea,  &c.,  were  also 
on  view.  Some  of  the  more  primitive 
lamps  were  curious  in  the  extreme,  while 


the  design  of  the  later  forms  was  often 
extremely  artistic.  It  can  hardly  be 
questioned  that  the  lighting  engineers 
and  fixture-designers  of  to-day  would 
learn  much  by  studying  these  ancient 
illuminants,  and  tracing  the  gradual 
modifications  in  their  design  according 
to  the  local  traditions. 

On  the  other  hand,  it  would  appear 
from  the  researches  of  antiquaries  that 
in  many  countries — ancient  Egypt,  for 
example — people  continued  to  make 
their  little  primitive  lamps  in  exactly 
the  same  way  for  hundreds,  or  even 
thousands  of  years — a  most  remarkable 
contrast  in  comparison  ^^  ith  the  activity 
of  the  last  decade  ! 


The  Use  of  Searchlights  for  Detecting  Icebergs. 


Among  the  manj-  suggestions  ^\•hich 
have  been  made  as  a  result  of  the 
ai5i3alling  disaster  to  the  Titanic,  one 
of  the  most  important  relates  to  the 
use  of  searchlights.  It  is  ])ointed  out 
that  a  powerful  searchhght  might 
lighten  the  work  of  the  look-out,  and 
enable  an  iceberg,  or  even  a  compara- 
tively small  projection  above  the  sur- 
face of  the  sea,  to  be  visible  at  a  suffi- 
ciontly  great  distance  for  the  vessel 
to  shajic  her  course  in  time  to  avoid  it. 


It  A^ould,  in  fact,  play  the  part  of  the 
headlight  of  a  motor-car  on  land, 
and  might  well  be  adopted  by  all  large 
vessels,  particularly  those  which  habit- 
ually make  their  way  through  iceberg 
regions.  Were  this  done,  it  is  sug- 
gested, the  risk  of  colhsion  in  clear 
weather  would  be  reduced  to  very 
small  proportions,  while  in  misty  and 
foggy  weather  the  searchlight  beam 
would  also  bo  of  very  con^idornblo 
assistance. 
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TRANSACTIONS 

OF 

Clje   HUumtnatins   Ciisinterms    ^ottetv 

(Founded  in  London,  1909.) 

The  IllummatiMj  Engineering  Society   is    not,    ««    a    body,  responsible    for  the 
opinions  expressed  by  individual  authors  or  speakers.) 

The  Lighting  of  Printing  Works. 

DISCUSSION. 

[Discussion  of  two  papers  by  llr.  F.  W.  (ioorlenough  and  Mr.  Justus  Eck  on  tlie  IMumiuation  of  Printing 
Works  hy  Gas  and  Blectricity  respectively,  read  at  a  mfi'ting  of  the  Illuminating  Kngineerins  Society,  at  the 
House  of  til  I.  Royal  Society  of  Arts  (London),  oa  Tuesday,  March  I'.'tli,  1912.     Sec  ante,  pp.  171-.2UO,April,  1912.] 

Mr.  F.  W.  Willcox,  of  the  British 
Thoiiisou-Houstoii  Co.,  congratulated 
the  authors  upon  having  presented  so 
many  practical  examples  of  both  good 
and  bad  illumination,  becau.se  bj^ 
studying  the  bad  installations  it  was 
easy  to  learn  what  was  necessary 
to  make  a  good  one.  One  fact  which 
stood  out  from  Mr.  Eck's  pai^er  was 
the  importance  of  engineering  in  illu- 
mination, and  the  value  of  this  Society 
to  all  classes  of  industry  in  which 
lighting  was  a  factor.  Mr.  Eck's  ex- 
amples showed  clearly  the  very  re- 
markable need  of  a  change  of  position 
in  the  lamps,  and  the  need  of  a  better 
reflector  equipment  for  lamps.  There 
was  also  need  for  a  pro])er  understand- 
ing of  what  constituted  a  good  re- 
flector. Many  people  thought  that 
because  a  piece  of  tin  or  porcelain 
would  reflect  light,  that  therefore  any 
old  paper  or  opal  shade  would  serve 
to  use  over  a  lamp.  A  great  advance 
was  made,  however,  in  the  cause  of 
good  lighting  when  a  scientifically 
ilesigned  reflector  \\as  ]jroduced  \\hich 
IJerniitted  the  distribution  of  the  light 
to  be  varied  to  suit  any  particular 
conditions.  Such  varied  distribution 
of  light  ^^  as  not  possible,  how  ever,  from 
a  tin,  paper,  or  ordinary  conical  opal 
reflector,  and  the  usual  effect  of  such 
reflectors  was  to  require  lamps  to  be 
placed  very  lo\\'  dow  11  in  order  to  get 
light  upon  the  work.  As  w  as  seen  in  the 
example  shown  by  Mr.  Eck,  the  efl^ectof 
such  reflectors  and  low  hung  lamps  was 
to  throw  the  upper  jiart  of  the  room 
in  darkneS'^.  Such  a  condition  of 
light  was  responsible  for  eyesight 
troubles.  He  congi'atulated  Mr.  Eclc 
upon  his  excellent  results  with  indirect 


The  Chairman  congratulatetl  the 
Society  on  having  received  papers  con- 
taining such  valuable  results  obtained 
by  two  independent  investigators.  He 
noticed  that  there  were  a  large  num- 
ber of  visitors,  which,  he  under- 
stood, included  representatives  of  the 
Printers'  Association,  and  the  Institute 
of  Printers  or  Lithographic  Printers. 
He  also  hojied  there  were  present 
representatives  of  some  of  the  printing 
firms,  daily  papers,  and  other  important 
journals.  He  trusted  these  gentle- 
men would  realize  that  a  Society  like 
this  was  always  glad  to  have  views 
as  to  the  requirements  of  various 
people  actually  using  light  in  connexion 
with  the  subject  of  the  papers,  and 
therefore  that  they  would  join  in  the 
discussion. 

Mr.  Frank  Bailey  (Chief  Engineer 
of  the  City  of  London  Electric  Lighting 
Company)  said  he  had  visited  many 
of  the  works  depicted  on  the  lantern- 
slides  at  various  times  in  connexion, 
not  with  lighting,  but  with  driving  the 
plant  by  electricity.  He  could,  how- 
ever, speak  of  the  benefits  of  good  light- 
ing in  these  places,  not  only  as  to  the 
facility  of  work,  but  as  regards  the 
greater  comfort  of  the  workers.  He 
would  like  to  know  if  any  comj)laints 
had  been  made  to  the  authors  as  to  the 
effect  upon  the  eyesight  of  the  workers 
from  the  numerous  forms  of  lamp, 
such  as  the  mercury  lamp  or  the  in- 
candescent lamp,  because  there  existed 
the  idea  that  the  metal  filament  lamp 
was  the  cause  of  eye  trouble.  It 
seemed  from  the  slides  of  many  of  the 
installations  that  no  greater  care  could 
have  I>cen  taken  in  protecting  the  eyes. 
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arc  lighting,  but  at  the  same  time  \\ishecl 
to  point  out  that  equally  good  results 
could  be  obtained  Mith  an  indirect 
lighting  wysteni  employing  metal  fila- 
ment lamps. 

Mr.  Willcox  added  that  he  ivas 
sorry  not  to  be  able  to  show  some 
examijles  of  indirect  lighting  with 
metalhc  filament  lamp.s  in  pruiting 
shops.  Such  a  system,  however,  had 
been  very  successfully  emploj'ed — the 
well-known  eye-rest  system  and  X-ray 
reflectois.  One  of  the  very  largest 
publishing  houses  in  the  United  States, 
tlie  Curtis  Publishing  Company,  after 
a  year's  careful  testing  by  a  committee 
of  five,  decided  on  this  eye-rest  system 
of  lighting  as  the  most  desirable  for 
their  new  building  and  offices.  The 
2)oints  considered  were  («)  original 
cost,  (b)  cost  of  operation,  (c)  main- 
tenance cost,  (rf)  deiMeciation,  (e)  seeing 
efficiency  and  visual  acuity.  This  was 
probably  one  of  the  largest  installa- 
tions ever  made  of  one  smgle  type  of 
ligliting  fixture.  Equally  good  results 
were  given  by  this  indirect  lighting 
system  as  with  the  indirect  arc  lightmg, 
and  the  simphcity,  general  adapta- 
bility, and  many  advantages  of  metal 
filament  lamps  'v\ould  make  this  system 
of  lighting  very  widely  used. 


jVIe.  p.  J.  A\'alueam  discussed  the 
question  of  da3dight  illumination, 
^^llich  lie  thought  was  of  importance 
in  considering  the  question  of  efficient 
illumination.  There  was  not  the 
slightest  tloubt  that  work  done  under 
daylight  conditions  was  very  much 
better  in  every  May,  especially  where 
the  light  Mas  received  from  above 
and  not  at  tlie  side.  As  an  example, 
he  mentioned  the  case  of  a  printing 
works  in  the  neighbourhood  of  Black- 
friars  Mhich  he  investigated,  Mhere 
late  in  an  afternoon  in  October,  when 
the  street  lamjjs  Mere  actually  aliglit 
on  Blackfriars  Bridge,  the  men  Mere 
at  M'ork  by  daj'hght  through  roof 
sk^-lights,  although  the  latter  Mere 
very  dirty.  This  emphasized  the  point 
that  the  angle  at  wliich  the  daylight 
reached    tlie    Morker    Mas    far    more 


important  than  auythuig  else.  More 
Morking  light  could  be  got  through 
an  old  roof  skylight  than  a  very  large 
M'indow  at  the  side  Mliicli  alloMcd  the 
liglit  to  fall  in  a  horizontal  direction. 
It  Mas  of  the  utmost  importance  that 
daylight  shoidd  reach  the  Morker  in  a 
direction  nearly  vertical,  if  possible, 
from  about  ten  degrees  from  the 
zenith  ;  and  the  nearer  these  daylight 
conditions  were  approached,  the  later 
could  they  turn  on  artificial  light. 
Moreover,  as  these  conditions  M^ere 
found  to  be  best  for  dayhght.  they 
ought  to  be  equally  good  for  artificial 
light.  It  Mas  also  important  to  attempt 
to  approach  this  condition  of  direction 
as  it  Mas  to  approach  in  artificial  light 
the  conditions  of  the  spectrum.  There- 
fore, lie  Mould  expect  that  indirect 
reflected  light  Mould  in  many  cases 
give  the  best  results  in  the  long  run. 
Mr.  Eck  liad  suggested  that  the  spec- 
trum of  the  light  should  approximate  to 
that  of  daj-hght,  and  be  as  near  M'hite 
as  possible.  He  would  like  to  know  the 
reasons  for  this,  because  it  Mas  possible 
to  do  good  Mork  quite  late  in  the  after- 
noon, as  far  as  printing  M-as  concerned, 
M'hen  the  light  Mas  apparently  not 
M-hite,  but  of  a  red  tinge  ;  and  also 
early  in  the  morning,  Mhen  the  hght 
seemed  to  be  very  yelloM-  shortly  after 
daMii,  Mdien  the  men  had  been  Morking 
all  niffht. 


Mr.  T.  E.  Ritchie  said  that  a  point 
to  be  studied  in  comiexion  Mith  in- 
direct lighting  vuiits  Mas  the  tendency, 
in  quick  printing,  for  a  fine  deposit 
of  ink  to  settle  on  tlie  reflecting  sur- 
faces, naturally  causing  a  certain  lo.ss 
of  light.  In  the  case  of  indirect  arc 
lighting  such  deposits  settled  mainly 
on  the  top  of  the  reflector,  Mhich  was 
not  used  to  direct  the  liglit,  and  they 
therefore  did  no  harm. 


In  conclusion  Mr.  Ritcliie  referred  to 
Mr.  Waldram"s  remarks  on  dayhght, 
pointing  out  that  it  had  been  shoMii  by 
Dr.  Kenneth  Mees  that  the  quality  of 
tlie  light  varied  only  to  a  very  small  ex- 
tent during  the  course  of  the  day.     This 
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was  tliccxpeiifiiei'  of  artists,  uho  found 
themselves  able  to  iiiatcli  colours  with 
the  same  results  at  suusct  as  at  midday. 

Mr.  M.  Foulds  referred  to  the 
question  of  the  effect  of  various  lights 
upon  the  eyesight.  Probably  the 
greatest  effect  upon  the  eyesight  from 
any  form  of  artificial  illumination  was 
due  to  glare,  and  Mr.  Eek  had  men- 
tioned instances  where  people  had  been 
able  to  abandon  spectacles  since  the 
adoption  of  indirect  lighting  by  means 
of  arc  lamps.  Instances  could  also 
be  quoted  of  the  same  effect  where 
monochromatic  light  had  been  adopted. 
He  did  not  suggest  that  this  effect  was 
altogether  due  to  the  colour  of  the 
light,  but  in  a  large  degree  it  «as  due 
to  the  better  diffusion  that  had  been 
brought  about  by  improved  lighting 
methods. 

Me.  G.  W.  Mascord  referred  to  an 
early  installation  of  electric  lighting 
put  in  upon  the  premises  of  his  firm 
by  Messrs.  Crompton  &  Co.,  and  men- 
tioned that  the  effect  in  comparison 
with  the  previous  use  of  gas  was  so 
marked  in  decreasing  the  temperature 
of  the  machine  room,  that  this  first 
installation  of  electric  light  was  imme- 
diately extended  to  the  whole  building. 
Since  then,  however,  important  im- 
provements had  been  made  in  gas 
lighting,  ^\ith  the  result  that  probably, 
if  he  had  to  start  over  again,  he  would 
be  in  great  doubt  as  to  which  system 
to  adopt.  In  his  jiremises  at  the 
present  time  there  ^\ere  3,000  incan- 
descent lamps  and  100  arc  lamps,  illu- 
minating about  3,|  acres,  and  he  would 
leave  it  to  the  members  to  work  out 
for  themselves  the  probability  of  this 
area  being  suitably  supplied  with  light. 
Although  electric  lighting  had  given 
improved  results  over  the  older  system, 
yet  it  was  fair  to  point  out  that,  when 
the  building  was  rearranged,  they  also 
changed  the  character  of  the  internal 
decorations  bj^  putting  up  white  tiles 
and  distempering  and  painting  else- 
where in  suitable  colour,  which,  of 
course,  added  greatly  to  the  general 
efficiency.  The  Daily  Chronicle  had 
also  installed  what  he  thought  was  the 
first  batch  of  the  commercial  type  of 


Westinghousc  Cooper-Hewitt  mercury 
vapour  lamps  brought  over  to  this 
country,  but  the  results  were  not  par- 
ticularly satisfactory,  and  they  were 
turned  out.  Later  on  Mr.  Foulds 
brought  over  the  newer  lamps,  and 
asked  him  to  try  them.  With  the 
previous  experience  in  mind,  he  refused 
to  have  them  installed  unless  put  in 
solely  at  the  makers'  cost  and  risk. 
This  was  done,  and  the  results  were  so 
satisfactory  that  the  workmen  sent  a 
request  for  them  to  be  retained,  and 
they  were  still  in  use  to-day.  The 
compositors  worldng  with  these  lamps 
were  ^\orking  under  e.xtremely  trying 
conditions.  They  went  on  at  5  o'clock 
in  the  afternoon,  and  worked  until  2,  3, 
4,  or  5  o'clock  in  the  morning,  as  the 
case  might  be  ;  yet  in  one  or  two  cases 
men  who  wore  spectacles  had  since 
discarded  them.  The  lamps  used  about 
one-half  of  the  current  compared  with 
the  carbon  filament  incandescent  lamps 
jjreviously  in  use,  but  gave  infinitely 
better  lighting  effect.  On  the  whole, 
he  thought  that  a  thoroughly  .well- 
diffused  light  was  the  best  condition  to 
work  under,  and  he  had  satisfactory 
evidence  of  that.  In  one  room,  where 
the}'  had  at  one  time  some  250  incan- 
descent lamps,  these  had  been  replaced 
by  inverted  arc  lamps ;  and  though 
the  men  complained  strongly  that  they 
were  afraid  the  result  would  not  be 
satisfactory,  the  incandescent  lamps 
were  all  taken  out.  Nine  inverted  arc 
lamps  were  put  in,  and  now  the  men 
swore  just  as  strongl}'  by  the  inverted 
arc  lamps  as  the  men  in  the  other  room 
did  by  the  mercury  vapour  lamps. 

Ml'.  Mascord  stated  in  conclusion 
that,  apart  from  the  question  of  which 
particular  method  of  lighting  was 
adopted,  in  his  opinion  plenty  of  well- 
diffused  illumination  was  a  pajing 
proposition  for  all  concerned. 

Mr.  V.  H.  Mackinney  expressed  his 
agreement  with  Mr.  Goodenoughs  re- 
mark that  what  was  needed  was  not 
only  the  provision  of  a  certain  illu- 
mination in  foot-candles,  but  of  a 
certain  "  .seeing  power."  It  would  be 
very  useful  if  one  could  devise  some 
ready  means  of  estimating  this  visual 
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elieel.  fciuuif  thing  in  Ihi.s  (linMliuii 
had  aheadj-  been  done  in  the  United 
States  by  Mr.  A.  J.  Sweet  in  his  re- 
searches on  glare. 

He  thought  tliat  tlie  figures  given 
for  tlie  watts  per  foot -candle  per  square 
foot  of  surface  illuminated,  given  by 
Mr.  Eck  in  Table  6  (p.  190)  could  only 
be  stated  in  very  general  terms.  It 
would  perhaps  have  been  weW  to  have 
specified  more  exactly,  in  the  headings 
of  the  table,  liow  the  glow  lamps  were 
iis'-d  {e.g.,  with  opaque  or  prismatic 
reflectors),  as  this  would  naturally 
make  some  difference  in  the  result. 
Again  the  lightness  or  darkness  of  the 
surroundings  and  other  local  circum- 
stances might  make  quite  as  much 
difference  as  that  stated  to  e.xist  between 
the  various  systems  of  lighting.  He 
did  not  quite  follow  Mr.  Eck's  remarks 
on  maintenance  (p.  191).  It  was 
surely  incorrect  to  assume  that  the 
maintenance  costs  of  different  electric 
installations  could  be  regarded  as 
proportional  to  the  wattage,  irre- 
spective of  the  .system  of  electric 
lighting  employed. 

In  conchi.sion  he  thought  it  was  of 
interest  to  mention,  as  showing  the 
valuable  Mork  being  done  by  the 
Society,  that  shortly  after  the  announce- 
ment of  these  jjajiens,  and  before  they 
had  actually  been  read,  he  had  received 
quite  a  number  of  inquiries  on  the 
subject  of  printing  works  lighting  from 
people  anxious  to  make  improvements. 

Mr.  Guv  Campbell,  in  a  few  remarks, 
said  that  he  had  been  struck  by  the 
fact  that  there  was  much  liaphazard 
work  in  connexion  with  the  illumina- 
tion of  printing  works,  judging  from 
the  photographs  which  had  been  placed 
upon  the  screen.  While  acknowledg- 
ing the  valuable  work  of  the  Society, 
he  would  also  like  to  refer  to  the 
pioneering  efforts  of  several  companies 
in  this  country,  which  should  be  thanked 
for  the  great  assistance  given  by  their 
illuminating  engineering  departments. 

Mr.  Leon  G.\.ster  explained  that  the 
Society  had  taken  the  ojjportunity  of 
inviting  to  the  meeting  a  number  of 
associations  interested  in  printing  mat- 


(;iis,  including  the  Ma.-ster  Frhiterb' 
Association,  Institute  of  Printer.s,  the 
London  Society  of  Compositors,  and 
the  Amalgamated  Society  of  Litho- 
graphic Printers,  and  he  had  received 
several  letters  expressing  a  keen  interest 
in  this  subject. 

One  question  which  he  thought 
might  well  receive  more  attention  than 
at  present  was  the  effect  of  artificial 
illumination  on  the  eyesight  of  workers 
in  the  printing  trade.  In  his  opinion 
many  difficulties  in  this  respect  were 
due  not  to  the  illuminant,  but  to  imper- 
fect methods  of  shading,  and  the 
employment  of  lamps  in  incorrect 
positions. 

He  might  mention  that  in  Milan  there 
already  existed  an  institute  devoted 
to  industrial  hygiene,  and  Dr.  Carozzi. 
who  was  connected  \\  ith  this  institution, 
had  recently  been  conducting  a  series 
of  researches  into  the  hygienic  con- 
ditions in  printing  -vvorks. 

But,  quite  apart  from  this  stand- 
point, it  was  surelj'^  an  uneconomical 
practice  to  instal  the  best  modern 
printing  machinery  at  great  expense, 
and  then  to  be  content  with  antiquated 
method--  of  lightinu;. 

The  Chairman,  referring  to  Mr. 
Mascord'.s  remarks  upon  the  white- 
washing of  the  building  when  the 
change  of  illumination  was  made,  said 
it  was  a  pity  that  he  did  not  test  the 
new  lamps  before  whitewashing,  as 
that  ^^'ould  have  given  a  most  valuable 
comparison.  In  his  personal  opinion, 
the  inverted  gas  lamp  took  a  lot  of 
beating  \\hen  lighting  such  things  as 
compositors'  frames,  where  the  illu- 
mination had  to  be  very  high  owing 
to  the  surface  illuminated  being  nearly 
black. 

When  they  all  had  time  to  compare 
the  figures  in  the  two  papers,  it  would 
be  seen  that  many  of  Mr.  Goodenough's 
figures  were  very  high  indeed ;  and 
though  there  were  cases  where  too  much 
light  could  be  jiroduced,  in  his  opinion 
there  was  not  a  single  case  where  they 
could  have  too  much  light  on  a  black 
surface.  In  such  cases  the  high  illu- 
mination mentioned  by  Mr.  Goodenough 
would  be  very  much  appreciated. 
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Mr.  J.  S.  Dow  (communicated). — 
A  distinct  advantage  of  indirect  light- 
ing systems  is  doubtless  the  ease  \\ith 
which  liglit  can  penetrate  into  remote 
corners.  On  the  other  hand,  it  appears 
just  possible  that  this  very  quahty 
might  not  be  tlie  most  suitable  for 
illuminating  compositors'  frames,  and 
for  tables  on  A^hich  type  is  examined. 
In  such  cases,  one  might  suppose, 
light  coming  from  a  small  source  and 
therefore  casting  fairly  sharp  shadows, 
would  be  preferable  in  distinguishing 
and  picking  out  from  the  frame  small 
type.  But  light  coming  from  a  very 
extensive  area  would  naturally  be 
better  for  getting  into  crannies  and 
illuminating  complicated  machinery. 

Another  matter  that  deserves  atten- 
tion is  the  direct  reflection  from  the 
type.  This  is  found  to  be  particularly 
troublesome  if  the  lamps  are  not 
judiciously  placed.  In  the  case  of  newly 
cast  bright  metal,  the  direction  from 
which  the  rays  from  a  local  lamp  come 
is  important.  As  previously  described 
in  this  journal,  at  the  Arts  and  Crafts 
School  a  very  excellent  method  with 
the  lamps  well  shaded  and  placed  on 
the  left  hand  is  emjiloyed.  In  my 
opinion  it  should  be  absolutely  im- 
possible for  the  worker  to  see  the  actual 
source  of  light  in  such  cases,  and  I 
venture  to  suggest  that  some  of  the 
examples  shown  by  Mr.  Eck  and  Mr. 
Goodenough  are  open  to  objection  on 
this  ground  {e.g..  Fig.  3,  p.  173  ;  Fig.  fi, 
p.  1911).* 

f  Mr.  Ju.stu.s  Eck  (in  rcjAy). — The 
discussion  of  my  paper  has  been  most 
interesting,  and  I  think  the  best  method 
is  to  deal  with  the  remarks  and  questions 
of  the  speakers  seriatim. 

I  can  assure  the  society  that  the 
mercury  vapour  lamp  is  well  liked 
wherever  installed,  and  its  low  specific 
brilliancy,  like  that  of  the  indirect  arc 
lighting  secondary  sources,  seems  un- 
likely to  injure  the  eyesight. 

I  agree  with  Mr.  Willcox  that  better 
results  and  greater  comfort  are  ob- 
tained from  indirect  than  direct  light 
by  metal  filament  lamps,  but  the  arc 

•  lll.iim.  El,, I.,  I,(,]i,l.,  vc.l.  iv,,  I'.Hl,  II. -Jl:;. 


lamp  lighting  presents  advantages  not 
obtainable  with  metal  filament  lamps 
in  the  way  of  colour  discrimination, 
which  is  of  paramount  importance  in 
colour  printing,  lithography,  &c.  In- 
candescent lamps  require  colour  filters, 
absorbing  somewhere  about  four-fifths 
of  the  light  which  therefore  render 
their  use,  on  the  score  of  economy  alone, 
impracticable.  Everybody  will  agree 
with  Mr.  Waldrams  remarks  as  to  the 
advantage  of  skylight  lighting,  and  I 
need  hardly  point  out  that  the  equi- 
valent to  this  from  an  artificial  source 
i.s  indirect  lighting  by  arc  lamps. 

As  an  authority  on  practical  printing, 
as  to  the  Mr.  Mascord's  testimony, 
value  of  liberal  and  well-diffused  light- 
ing, must  command  our  attention, 
especially  as  it  differs  from  the  impres- 
sion in  some  people's  minds  that  spot 
lighting  is  desirable  for  the  com- 
positor's bench.  Mr.  Mascord's  ex- 
perience \\ith  so  many  systems  of 
lighting  makes  his  pronouncement  carry 
the  weight  of  a  considered  judgment, 
which  should  j>rove  of  utmost  value 
to  many  printing  engineers  and 
managers.  1  am  not  without  hope 
that  "  a  ready  means  of  estimating  " 
"  seeing  power  ''  will,  before  long,  be 
available,  and  doubtless  it  will  convert 
many  unproved  beliefs  and  statements 
to  actual  recorded  facts. 

\A'itli  reference  to  Mr.  Mackinneys 
further  criticisms,  all  the  examples 
referred  to  in  the  tables  were  illustrated 
both  in  the  slides  shown  and  in  the 
printed  papers  in  the  hands  of  the 
audience,  and  show  the  actual  existing 
conditions  in  each  case,  and  furnish, 
with  the  possible  exceptions  of  those 
cases  where  the  light  was  insufficiently 
good  to  show-  anythuig,  the  information 
which  Mr.  Mackinney  suggests  might 
have  been  su])plied. 

I  do  not  agree  with  Mr.  Mackimiey 
as  to  the  cost  of  electric  lighting  on 
different  systems  ;  the  statement  I  made 
is  not  new.  and  has  never  yet  been 
demonstrated  to  be  incorrect.  It  will 
interest  me  to  know  of  established 
facts  to  the  contrary.  I  c^uite  agree 
with  Mr.  Campbell  as  to  the  hap- 
hazard methods  of  illumination  existing 
in  many  printing  cstiililishnicnts. 
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Mr.  Leon  Gaster,  as  usual,  comes 
direct  to  the  point.  With  sources  of 
gas  or  electric  light  \\ithin  reach  of  the 
operative,  one  frequently  finds  each 
man  has  made  an  adjustment  to  suit 
himself  l)v  producing  the  incorrect 
conditions  he  cites.  ^V'it!l  indirect 
lighting,  esi^ecially  \\ith  arc  lamps,  it 
is  difficult,  if  not  impo.ssible,  to  act 
in  this  manner.  Mr.  Dow"s  suggestion 
of  sharpening  shadows  by  having  a 
small  source  of  hglit  is  interesting, 
but  in  direct  contradiction  of  the 
opinion  of  Mr.  Mascord,  wlio,  as  a 
practical  expert,  definitely  states  from 
a  long  and  wide  experience  that  well- 
diffused  hghting  is  more  satisfactory 
than  local  lighting  of  a  more  con- 
centrated character. 


Direct  reflection  from  the  type  face, 
especially  when  it  is  new,  and  if  the 
lamps  ■  are  not  properly  placed  and 
carefullj"  maintained  in  their  correct 
positions,  is  most  distressing.  The 
trouble,  however,  is  cured  by  indirect 
lighting,  as  no  direct  rays  fall  on  the 
type,  and  consequently  there  is  no  direct 
reflection.     . 

I  quite  agree  with  Mr.  Dow  as  to  the 
unsuitabiUty  of  the  two  examples  he 
mentions,  and  would  like  to  call  atten- 
tion to  the  illustration  of  a  composing 
room  on  p.  188  and  a  stereo  foundry 
on  p.  190  of  The  Illuminating  Engineer 
of  April,  1912,  in  both  of  which  the 
faults  he  rightly  deprecates  ■will  not 
be  found. 


Some  Publications  Received.* 

Duildinrj  in  London.  By  Horace  t'ubitt,  A.R.l.B.A. — A  coniprehensivc  treatLso 
on  the  Law  and  Practice  affecting  the  erection  of  Buildings  in  the  Metropolis. 

'  The  Electrician  '  Wireman's  Pocket  Book. — A  new  and  revised  edition  of  this 
book  recently  publislied,  containing  a  large  anioiuit  of  information  in  very  concise 
form,  togetJier  witli  valuable  tables. 

The  London  Chamber  of  Comtnerce,  Annual  Report  of  Council. 

Electric  Power  in  the  Printing  Office.  By  Howard  Marryat,  M.I.E.E.^Reprinted 
from  The  Electrician. 

Journal  of  the  Franklin  Institute. — The  issue  for  April  contains  a  paper  by  E.  L. 
Nicliols  on  '  Daylight,"  presented  at  a  recent  meeting  of  the  Institute. 

The  Physical  Review. — Tlie  issue  for  March  contains  a  short  paper  by  F.  C.  Brown 
on  '  The  Effecti\'e  Deptli  of  Penetration  of  Seleniiun  by  I^ight.' 

Among  other  pubhcations  we  have  also  to  acknowledge  the  receipt  of  tlie  following  : 
Journal  of  the  Royal  Society  of  Arts,  Journal  of  the  Rontgen  Society,  Annates  Scientifiques 
de  I'Universite  dc  Jassy,  Proceedings  of  the  American  Institute  of  Electrical  Engineers 
Proceedings  of  the  American  Academy  of  Arts  and  Sciences,  Transactions  of  the  South 
African  Institute  of  Electrical  Engineers,  Zeitschrilt  fiir  M'isscntschaflliclic  Pliolographic 
Pliotophysik  and  Photochcinic. 


To  some  of  these  we  hope  to  refer  in  greater  detail  shortly. 
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Private   House   Lighting. 


{Abstract  of  Proceedings  at  a  Meeting  of  the  Illiiminating  Engineering  Society,  held  i 
Royal  Society  of  Arts  (London),  on  Tuesday,  April  16th,  1012.) 


the  House  of  the 


A  MEETING  of  the  Society  was  held  on 
April  I6th,  1912,  Mr.  F.  W.  Good- 
enough  (Chairman  of  Council)  being 
in  the  cliair. 

The  minutes  of  the  last  meeting 
having  been  taken  as  read,  the  Chair- 
man called  upon  the  Hon.  Secretary 
to  read  again  the  names  of  applicants 
for  membership  i)resented  at  the  pre- 
vious meeting,  who  were  then  form- 
ally declared  members  of  the  Society. 
The  names  of  applicants  for  member- 
ship received  since  the  last  meeting 
were  also  read  out  for  tlie  first  time. 

The  Chairman  then  called  upon  Mr. 
W.  R.  Rawliiigs  to  read  his  paper  on 
'  Private  House  Lighting  by  Elec- 
tricity.' This  was  followed  by  a  paper 
by  Mr.  W.  H.  Y.  Webber  on  '  Private 
House  Lighting  liy  Gas.'  (These 
pajJers  will  be  found  in  extenso  on 
pp.  236-258. 


The  Chairman,  in  declaring  the 
subject  open  for  discussion,  referred 
to  the  human  element  which  was  in 
evidence  in  botli  the  papers,  and  which 
was  always  to  be  borne  in  mind 
when  the  lighting  of  our  liomes  was 
under  consideration.  An  interesting 
discussion  then  ensued,  in  which  Mr. 
J.  Darch,  Mr.  A.  P.  Trotter,  Mr.  J.  G. 
Clark,  Mr.  V.  H.  Mackinney,  Mr. 
Tjovinson,  Mr.  Havdn  T.  Harrison, 
Prof.  J.  T.  Morris,  and  Mr.  L.  Gaster 
took  part,  and  the  authors  briefly 
replied  to  the  remarks  of  the  various 
speakers. 

In  conclusion,  the  Chairman  pro- 
])osed  a  very  heart\'  vote  of  thanks  to 
Mr.  Webber  and  Mr.  Rawlings  for  the 
papers,  and  announced  that  the  annual 
meeting  would  take  place  at  8  p.m.  on 
May  14  th. 


New  Members  of  the  Society. 

The  names  of  the  applicants  for  membersliip  read  out  at  the  previous  meetmg 
of  the  Society  on  March  19th  were  now  read  out  for  tlie  second  time,  and  these  gentle- 
men were  formally  declared  members  of  tlie  Society.* 

In  addition,  the  names  of  the  following  gentlemen  liave  been  duly  submitted  to 
the  Council,  and  were  read  out  for  the  first  time  on  April  Ifitli  : — 

Electrical    Contracting    Engineer,    Albion    House,    61,    New 

Oxford  Street,  London,  W.C. 
Fire  Insurance  Ofificial,  "Sunset,"  Meopham,  Kent. 
Paper  Manufacturer,  St.  Ann's,  Hendon,  London,  N.W. 
Manager  of  the  Linolite  Co.,  25,  Victoria  Street.  London,  S.W. 
*  lUum.  Eiiij;  Lond.,  April,  1912,  p.  17ii. 


Barlow,  H.  D. 

Buckle,  C. 
Johnstone,  J.  AV. 
Matthews,  R.   L. 


Official  Notice  of  Annual  General  Meeting;. 

As  announced  at  the  last  Meeting,  the  Annual  General  Meeting  will  take 
place  at  the  House  of  the  Royal  Society  of  Arts  (John  Street.  Adelphi,  London,  W.C.) 
on  Tuesday,  May  14th,  at  8  p.m  ,  when  the  Report  of  the  Council  for  the  past 
session  will  be  presented. 

It  is  hoped  that  ;ill  members  will  make  a  special  effort  to  be  present. 
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Private    House    Lighting    by    Electricity. 


'  BV    W.    R.    PvAWLIXOS. 


(Paper  presented  at  a  meeting  of  the  Illuminating  Engineering   Society  lielil   at  the  House  of  the  Koyal 
Society  of  Arts,  John  Street,  Adelphi.  London,  W.C,  on  Tuesday,  April  16th,  at  S  P.M  ) 


The  subject  of  tliis  paper  is  one  that 
appeals  not  only  to  tliose  who  are  con- 
cerned in  the  apphcations  of  electric 
ligliting,  but  to  the  public  at  large,  both 
rich  and  poor.  For  civilization  has 
made  light  an  absolute  necessity  of 
life.  Mankind  no  longer  goes  to  bed 
Willi  the  setting  sun.     House  lighting 


Fif:.  1.— Boudoir  with  landlo  littini;  :  siiml 
canflle-]iowfr  lamps  without  shades. 


has  evolved  through  various  stages  and 
by  different  mediums,  but  I  shall  confine 
this  paper  to  '  Lighting  by  Electricity.' 
as  I  understand  that  Mr.  W.  H.  Y. 
Webber  is  to  read  a  corresponding  paper 
on  '  Private  House  Lighting  b_y  Gas." 

Dwelling-houses     may    be     roughly 
divided    iiitd   three   ty]ies.   viz.   (1)  tlic 


cottage,  or  artisan's  dwelling  ;  (2)  the 
middle  class  house  ;  and  (3)  the  man- 
sion, both  town  and  country. 

The  finst  type,  viz.,  the  cottage,  being 
the  humblest  of  the  three,  has,  until 
recent  years,  been  somewhat  neglected 
as  far  as  electric  lighting  is  concerned, 
but  it  is  now  generally  agreed  that  it 
offers  a  jjromising  field  for  enterprise. 
The  first  question  i.s — What  installa- 
tion can  be  given  for  the  usually  limited 
amount  of  money  available  ?  More- 
over, as  there  is  seldom  any  margin 
1(11  decorative  effect,  the  illumination 
I--  i>cif(irco  limited  to  one  lamp  in  each 
Kiom,  fixed  at  the  most  useful  height 
near  to  the  centre  or  beside  the  window, 
and  with  an  inexpensive  shade  to  diffuse 
the  light  over  the  room.  Apart,  there- 
fore, from  the  fact  that  it  applies  to 
such  a  large  section  of  the  population, 
there  is  little  to  interest  the  illuminat- 
ing engineer  in  this  class. 

Coming  next  to  the  middle  class 
house,  we  find  that,  while  there  is,  of 
course,  much  more  demand  for  increased 
illumination  and  decorative  effect,  there 
are  naturally  limitations  as  to  expendi- 
ture. I  will,  therefore,  at  once  pass 
on  to  the  subject  of  the  electric  lighting 
of  town  and  country  mansions  as  offer- 
ing the  best  examples  and  opportuni- 
ties of  the  highest  developments  of 
artistic  illumination,  and  as  being  a 
field  in  w  liich  I  think  I  may  claim  some 
experience. 

Mr.  John  Darch,  in  his  valuable 
paper  lead  before  the  British  Institute 
of  Architects,  and  also  in  his  recent 
article  in  Conniry  Life  (which  I  would 
advise  all  the  members  of  this  Society 
to  read),  calls  attention  to  the  inade- 
quate lighting  of  the  home,  and  rightly 
so  ;  but  this  is  due  not  so  much  to  the 
fault  of  the  engineers  as  to  other  causes, 
to  which  T  shall  refer. 
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Fig.  2.— Lighting;  of  staircase  ;  alternate  lights 
on  2-way  switch  all  lights  well  screened. 


The  problem  of  the  illumination 
of  such  a  house  is  entirely  diSerent 
fiom  that  of  an  institution,  club, 
or  hotel.  From  the  various  dis- 
cussions which  have  been  taking 
place  in  this  Society  and  elsewhere, 
It  miofht  perhaps  be  supposed  that 
the  production  of  artificial  day 
light  is  the  ideal  illumination  ;  but, 
iven  if  such  light  could  be  obtained 
.it  a  low  price,  it  is,  in  my  opinion, 
unsuitable  for  the  home,  and  should 
be  confined  to  certain  special  appU- 
cations,  in  cases  in  which  the  correct 
matching  of  colour,  &c.,  is  an  all- 
important  item. 

Mankind  craves  for  variety. 
When  the  sun  has  set,  one  desires, 
as  a  continuation  of  the  light  of 
the  departing  day,  the  warm  tone 
which  the  artificial  illuminants  of 
to-day  naturally  provide.  From 
this  standpoint  the  old  carbon 
filament  lamp,  with  its  yellow 
rays,  gives  greater  satisfaction  and 
a  more  pleasing  effect  than  the 
white  light  of  the  metal  filament 
lamp. 


Fig.  .3.— Light  '■' 


,ai.  showing  crystal  tittings.    Stsindards  used  for 
locnl  illumination. 
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Moreover,  il  may  be  pointed  out 
Ihat  the  only  result  of  experiments  on 
'"artificial  daylight"  has  been  to  pro- 
duce a  light  which  resembles  daylight 
so  far  as    the    colours  are    concerned. 


reply  that  people,  as  a  rule, 
live  according  to  their  desiies, 
whether  these  comply  with  the 
proper  hygienic  conditions  of  life 
or      not,     and     by      these      desires 


Fig.  5. — Vlusic  room,  showing  general  illumina- 
tion with  special  lighting  for  organ. 

But,  as  in  the  case  of  all  artificial  illu- 
minants,  the  light  emanates  from  a 
small  point.  Two  square  mches  of  surface 
would  be  a  large  radiating  surface,  and, 
even  when  diffusers  are  employed.  2  to 
4  square  feet  would  be  about  the  limit 
found  in  practice.  With  dayhght, 
however,  the  area  of  source  of  light  is 
far  greater  than  that  of  the  objects  to 
be  illuminated  and,  even  if  the  light 
has  to  pass  through  a  window,  the 
illuminating  area  is  very  large  compared 
«ith  artificial  sources. 

After  all,  it  is  not,  in  my  opinion,  a 
question  whether  a  similar  light  to  the 
sun's  raj's  would  be  desirable,  even  if  a 
perfect  reproduction  could  be  obtained, 
for  it  is  found,  in  spite  of  its  limitations, 
that  the  majority  of  people  enjoy  life  as 
much  under  artificial  illumination  as 
tliev  do  under  the  ravs  of  the  "  Giver 
of  all  light." 

It  may  be  argued  that  the  important 
point  to  consider  is  not  what  one  likes, 
but  what  one  should  use  to  illuminate 
the  home  properly.     To  this  I  would 


Fig.  4.— Lighting  of  billiard  room. 


Fig.  G.— Lighting  of  corridor  2-may  switch 
fitted  to  one  light:  the  other  for  special 
lighting  only. 
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the   electrical   contractoi'   must   neces- 
sarily be  guided. 

In   some   cases,    for   example,    it   is 
found  that  people  do  not  object  to  glare. 


subject,  so  to  arrange  matters  as  to 
give  the  right  and  proper  conditions  of 
illumination,  and  j'et  to  meet  the 
consumer's  wishes. 


Fig.  8.— View  of  the  ball,  showing  cut  glass  fitting 


It  is  the  duty  of  the  illuminating 
engmeer  to  co-operate  vnih  the  medical 
])rofession  in  teaching  these  people 
what  is  best  for  their  wellbeing,  and, 
with  their  skill  and  knowledge  of  the 


What  is  the  proper  amount  of  light 
required  ?  Text-books  and  articles  on 
illumination  are  to  be  found  answering 
this  question,  givmg  schedules  in  foot- 
candles  for  ditfercnt  parts  of  the  house, 


240 


THE   ]l.LUi\nNAttN(;    ENcUXKEI!. 


such  as  bedrooms,  dming-rooms,  draw- 
ing-rooms, &c.  In  my  opinion  the  art 
of  ilhimination  in  the  home  is  not  to 
iUuminate  any  room  equally  all  over, 
but  to  ])roduce  the  proper  light  and 
shade  effect,  according  to  the  purpose 
for  which  it  is  intended. 

There  is  no  difficulty  in  providing  a 
certain  number  of  foot-candles  for  this 
or  that  purpose  ;  the  problem  of  house 
illumination  is  not  so  much  one  of  foot- 
candles,  as  of  convenience,  taste,  and 
personal  requirements. 

I  am  quite  jireparod  to  admit  that 
there  is  a  minimum  limit  in  foot-candles 


table,    and   for   this   reason   I   do   not 
advocate  here  indirect  illumination. 

Mr.  Justus  Eck,  in  a  valuable  paper 
on  ■  Indirect  Lighting,'  pointed  out 
that  animal  hfe  desired  shade,  and  this 
he  illustrated  by  many  interesting 
slides,  showing  that  both  man  and 
animals,  when  exposed  to  the  direct 
rays  of  the  sun,  invariably  sought 
shelter  beneath  the  shade  of  a  tree  or 
building.  This,  of  course,  is  what  most 
of  us  would  do.  Even  on  a  day  when 
the  sun  is  not  shining,  it  is  always 
pleasant  to  sit  beneath  the  shelter  of 
a   tree.      In  like   manner  most  people 


Fig.  'J.— View  of  the  hall  lauding  showing  Georgian  tittinj; 


for  specific  work.  For  instance,  a  bed- 
room is  comfortably  illuminated  \^■ith 
a  variation  fiom  2  to  1  foot-candle, 
but  the  dressing  table  and  the  part  in 
front  of  the  dressing  mirrors  must  have 
at  least  6  to  10  foot-candles  on  the 
dressing  table  surface  ;  but  this  amount 
of  illumination  must  be  confined  to 
these  special  po.sitions. 

A  dining  table  requires  not  less  than 
2"5  foot-candles,  and  need  not  exceed 
3-5  ;  but  the  ceiling  and  walls  of  that 
room  should  be  kept  from  -5  to  1  foot- 
candle,  so  that  the  surroundings  may 
he    snbdneil    in    cdrnpavisdii    with    tlie 


seek  the  similar  shelter  which  is  to  be 
found  in  the  alcove,  conservatory, 
and  the  shade  of  tlie  palm,  and  it 
is  only  when  the  actual  illumination 
for  specific  «ork  is  required,  such  as 
for  reading,  writing,  and  the  illumina- 
tion of  special  objects,  that  the  brighter 
light  is  desired.  The  bilUard  table, 
perhaps,  provides  as  good  an  example 
as  any  of  this  contrast  effect.  It  is 
well  known  that  while  the  player  likes 
a  strong  light  on  the  table,  he  prefers 
a  lower  illumination  for  the  rest  of  the 
room.  It  might,  perhaps,  have  been 
tlinuuht  that  to  ilhiniinatc  the  billi.ird 
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(able  properly  a  vohinic  of  light,  such 
as  that  given  by  a  skylight,  A\ould  have 
been  desirable  ;  but,  as  a  matter  of 
fact,  professionals  prefer  the  method  of 
local  iUumination.  It  is  true  that  I 
have  known  cases  \\here  the  table  has 
been  lighted  from  the  cornice  of  the 
skylight,  but  this  was  not  for  a  profes- 
sional player,  and,  so  far  as  I  can  learn, 
it  would  not  comj)ly  with  the  profes- 
sional requirements. 


(3)  The  position  of  tlic  light  should 
be  so  placed  as  to  illuminate  specific 
objects  (according  to  the  natiue  and 
purpose  of  the  room) . 

(4)  That  small  units  of  light  are  in 
general  to  be  preferred. 

(5)  Indirect  lighting  should  only  be 
used  for  general  lighting,  or  as  supple- 
mentary to  the  necessary  local  illu- 
mination. 

I  do  not  propose  to  enter  into  the 


Fli;.  lO.-Lislifins  of  -Hitll 


I  know  of  nothing  more  micomfort- 
able  than  a  room  equally  illuminated 
on  every  square  foot  of  the  floor,  and  a 
room  so  lighted  is,  in  my  opinion,  in- 
artistic. 

I  suggest  the  following  rules  for  illu- 
minating the  home  : — 

(1)  That  a  room  should  not  be 
evenly  illuminated. 

(2)  The  filament  of  the  lamp  should 
be  so  placed  as  not  to  be  in  the  line  of 
vision  under  normal  conditions. 


questions  of  the  dimensions  and  posi- 
tions of  windows,  the  colours  of  papers, 
paints,  or  ceilings,  &c.,  as  these  are 
items  \\hieh  do  not  as  yet  strictly  fall 
within  the  scope  of  the  contractor 
dealing  with  the  artificial  illumination 
of  the  house.  The  house  is  at  present 
arranged  with  its  windows,  its  style 
of  decoration,  and  colour-treatment 
to  suit  the  individual  taste  of  the 
architect  or  o-wner ;  but  the  time  is 
coming  when  the  illuminating  engineer 
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u-ill  also  be  a  party  to  the  airaugemeut 
of  windows  and  the  selection  of  the 
colour  scheme.     At   the   present   time 


Fig.  11.— Bedroom  lightiug.  Switcli  for  centre 
tUtins  at  bed  and  at  door  Mnster  switch  to 
light  up  the  whole  tpouse  fixed  near  door. 


this  phase  of  the  art  is  frequently 
settled  without  his  experience  being 
consulted.  The  engineer  is  set  the 
task  of  illuminating  the  house  as  he 
finds  it  in  the  best  mamier  j)ossible. 
The  problem  frequently  assumes  the 
form,  not  "  How  best  to  illuminate 
the  house,"'  but  "  How  the  problem 
can  be  solved  to  the  satisfaction  of 
the  employer  and  his  friends,"  most  of 
whom  have  opinions  of  their  own ; 
and,  since  they  pay  the  piper,  it  is 
natural  they  should  desire  their  ideas 
to  be  carried  out. 

It  is  a  common  experience  to  be  met 
\\itli  the  remark  that  "  it  is  not  fashion- 
able now  to  use  brackets  "  ;  or  another 
will  remark  "  that  no  one  thinks  of 
fitting  pendants  "";  while  a  third  insists 
upon  having  nothing  but  standards, 
each  in  turn  raising  objections  to  one 
or  other  of  the  three  fixtures.  It  is, 
therefore,  a  matter  of  tact  in  obtaining 
more  or  less  a  compromise  between 
what  is  considered  correct  and  what 
the  powers  that  be  insist  upon. 

It  is  seldom  that  the  engineer  is 
allowed  free  scojie  in  placing  the 
lights  as  he  in  his  oj)inion  thuiks  best, 
and,  in  a  word,  it  is  more  difficult  to 


Fig.  12.— Lighting  ol  billiard  room. 
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satisfj'  the  taste  of  the  owner  than  the 
actual  requh'ements  of  the  house. 
Not  only  do  opinions  differ  as  to  the 
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upon  having  a  hght  of  20  to  30  foot- 
candles  on  the  dressing  table,  while 
another  complains  that  one-fourth  that 
amount  is  too  much,  from  wliich  it 
mil  be  readily-  seen  that  it  is  difficult 
in  the  case  of  private  houses  to  specif  j' 
the  illumination  in  foot-candles  even 
for  a  specific  purpose. 

Again,  one  has  to  take  into  con- 
sideration the  positions  of  the  windows 
and  the  general  arrangement  of  the 
furniture.  In  many  instances  the  old 
positions  which  were  allocated  to  gas 
or  oil,  permanently  fixed  with  a  view 
of  being  within  eas\'  reach,  must  be 
retained.  For  the  owner,  having 
adapted  himself  to  the  general  incon- 
venience of  the  arrangement,  will 
insist  upon  the  new  lights  being  in  the 
same  position  as  the  old.  Many  ab- 
surdities of  hghting  to-da;V  are  due  to 
this  and  other  causes  which  I  have 
mentioned. 

I  may  now  mention  a  few  points 
to  be  borne  in  mind  in  illuminat- 
ing a   mansion.     The   town  house  re- 


FiG.  14. — Showing  special  picture  lighting  in  dining-room. 


fittings,  but  there  is  a  greater  diversity  quires  more  light  than  the  country 
witli  the  individual  as  to  the  amount  house  ;  the  same  people  who  consider 
of  light   required.     Some   ladies  insist     a  16  c. -p.  lamp  too  strong  in  the  country 
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\nLl  touiplain  that  a  30  e.-p.  lamp  is 
insufficient  wlien  in  town.  This  diver- 
sity is  one  of  importance  in  all  lighting 
problems,    and,  in    my    opinion,  plays 


Fig.  U.—  Diuiug  room  showing  glass  bowl 
littiDss  and  special  picture  lighting. 


one  of  the  most  important  parts  in 
the  illnmination  of  houses.  Excess  of 
light  in  the  town  compels  the  same 
fault  to  be  perpetrated  in  the  liome, 
and  for  this  reason  the  hall  and  corri- 
dors should  never  be  illuminated  to  a 
higher  degree  than  the  rooms.  The 
effect  would  be  to  render  the  remainder 
of  the  lights  insuflicient  by  contrast. 
I  have  known  a  number  of  cases  where 
the  illumination  of  the  liouse  generally 
was  considered  satisfactory  until  a 
metal  filament  lamp  had  been  fixed 
in  the  hall,  doubling  the  original 
candle-power  and  causing  dissatisfac- 
tion with  the  rest  of  the  lighting  (which 
until  then  was  considered  ample). 
It  is,  therefore,  important  that  in  no 
case  should  any  excess  of  light  be  pro- 
vided in  the  less  important  positions 
in  the  liouse,  .such  as  the  corridors.  &c. 

I  Mill  now  ]3roceed  to  illustiatc  by  a 
few  slides  some  of  the  foregoing 
suggestions  as  to  how  the  present-day 
house  should  be  illuminated. 

I  regret  that,  unlike  the  slides 
exhibited  at  our  last  meeting,  most  of 


these  have  been  taken  in  daylight, 
as  it  is  difficult  to  obtain  photos  of 
jjrivatc  lesidences  under  conditions 
one  would  desire. 

The  shdes  do  not  exhibit  a  series  of 
rooms  ilhuninated  as  may  be  considered 
ideal  from  an  illuminating  engineer's 
point  of  view,  but  they  are  arranged 
with  lights  to  harmonize  with  individual 
requirements  and  taste,  and  may  be 
taken  as  tAi^ical  examples. 

Here  are  a  few  photos  of  middle 
class  rooms  : — 

(1)  Boudoir,  fitted  with  exposed 
candle  fittings,  which  are  generally 
admired.  As  the  lamps  are  of  small 
candle-power  there  is  very  httle  glare, 
the  centre  fitting  giving  a  general 
light,  \\hile  brackets  and  standards 
))rovide  for  special  lighting. 

I  will  now  ask  you  to  take  a  walk 
over  a  country  mansion  in  Hamp.shire, 
and  I  may  mention  that  at  this  mansion 
practically  everything  is  worked  from 
the  electrical  generating  plant,  including 
the  water  supply,  passenger  lift,  organ 
blow  ing,  ventilation,  part  of  the  culinary 
heating  and  the  lighting,  burglar 
and  fire  alarms,  telephones  and  bells, 
and  water  level  and  other  indicators. 
Tlie     wiiine     is    carried   out    on     the 


FiCr.  l."i. — Drawing  room  showing  lighting 
of  pictures. 
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Kalkos  tube  system,  the  tube  acting 
as  the  return  negative  conductor, 
one    wire    only     bcintr   omploycrl.      Tii 


Kir;    Ifi.—T'seof  IL 


and  hall  at    any  (iine  defiired  from   a 
master  switch. 

(2)  The  lial],  foot,  of  stairs,  a  seven- 
Hghl  Georgian  fitting  with  obscured 
shades,  giving  as  ranch  ilkimination  to 
I  he  ceiling  as  tlie  floor,  providing  a  soft, 
•  liffused  light.  The  writing  table  at 
ihe  side  has  a  special  standard,  not 
-;hown. 

(3)  Lounge  is  fitted  with  crystal 
(Jeorginn  fittings,  the  glass  breaking 
up  the  direct  vision  of  the  lamps. 
'J'his  room  is  beautifully  illuminated 
«ith  a  soft  light,  -with  a  pleasant 
shade   in    the   alcoves,    special    lights 

J     being    provided    for  the  writins:  table, 

'       &C.  ' 

(4)  Billiard  room.  This  fitting 
complies  with  the  'usual  players'  re- 
quirements, and  also  meets  with  the 
idea  of  the  ladies  as  to  artistic  shade 
effect.  These  shades  are  of  cardboard 
and  covered  with  silk,  each  fitted  vdih 
a  100  c.-p.  lamp,  and  I  am  told  is  a 
]ierfcct  pla^^ng  light.  The  cloth 
is  the  usual  tlark  green,  and  it  is  difficult 
til  iiver-illniiiinatc  its  surface  for  billiard 


1J"IG.  17.— Lightiug  of  billiard  room,  showins  pink  silk  .shades. 

this  mansion  there  are  fitted  also  players.  The  surface  of  the  table  has 
special  switches  to  enable  a  light  being  a  maximum  illumination  of  40  foot- 
turned  on  or  off  in  all  the    corridors     candles 
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(5)  Music  -  loom.  Fitted  ^vitb 
Georgian  ciystal  fittings,  giving  a 
good  general  diffused  light.  The  organ 
is  fitted  with  a  series  of  lights  to  suit 


a- 

Fig.  Is.— lir.iwins  room  showing  Louis  XVI. 
shaded  httiugs. 

personal  taste,  and.  is  automatically 
):>lo\\n  by  an  electric  motor. 

(6)  We  now  ascend  to  the  first 
floor,  where  one  of  the  three-light 
fittings  is  shown.  This  fitting  has 
one  lamp  which  can  l)e  turned  on  or 
off  at  either  end  of  the  corridor,  and 
this  same  lamp  can  be  operated  from 
the  master  switch,  to  be  operated  with 
others  all  over  the  corridors,  halls,  &c. 

Tlie  next  picture  (Fig.  7)  is  a  view 
of  an  interesting  old  mansion  in 
Rutlandshire.  The  estate  possesses  the 
advantage  of  a  splendid  \\ater  supply, 
giving  a  constant  energy  equal  to 
10  h.p.,  which,  by  the  application  of  a 
modern  turbine,  has  been  arranged  to 
carry  out  all  the  pumping,  fighting, 
and  a  large  proportion  of  the  heating 
and  cooking,  liesides  supplying  current 
to  a  nmnbcr  of  special  electrical  appli- 
ances, such  as  radiant  baths,  &c.  1( 
is  interesting  to  note  that  the  work 
was  carried  out  after  the  decorators 
had  renovated  the  building,  and  would 
have  pi'esentcd  some  difficulty  had  it 


not  been  for  the  Stannos  system  of 
wiring  which  was  employed,  the  outer 
sheathing  of  which  was  used  as  the 
return  conductor,  tliereby  reducing 
the  number  of  wires,  and  as  a  result 
the  wiring  is  practically  invisible. 

In  the  early  days  the  ideal  position 
for  the  source  of  the  lights  was  often 
>;ui'ificed  owing  to  the  unsightliness 
of  the  wiring  necessary  to  bring  the 
I  urrent  to  the  point  required,  but  by 
i!ie  use  of  Metacase  wires  these  diffi- 
culties have  been  overcome,  and  there 
is  now  no  excuse  for  fittings  being 
fi.Ked  otlier  than  in  their  proper  j)osi- 
lions. 

Fig.  8  sho^^•s  a  view  of  the  hall,  where 
a  cut  glass  fitting  is  seen  forming  one 
of  a  number  ^^•hich  gives  the  general 
illumination,  while  Georgian  brackets 
are  used  for  wall  lighting  and  standards 
for  reading  purposes. 

Fig.  9  shows,  a  view  of  the  half 
landing  and  a  Georgian  fitting,  which 
is  not  only  decorative,  but  effective 
from  tlie  illuminating  point  of  view. 

Time  will  not  permit,  or  I  should 
like  to  have  taken  you  over  many  of 
the  interesting  rooms  of  this  mansion, 
so  will  pass  on  to  the  remainder  of  the 
slides. 

I  ^^^ll  now  exhibit  a  few  slides  of 
rooms  taken  in  a  to\A  n  mansion  : — 


Fi<:.  1!).-Li,£:hting  of  Hall. 
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(10)  A  very  pretty  hall,  witli  well- 
screened  shades.  A  picture  is  visible 
on  the  landing,  to  ^\hicli  I  shall  refer 
in  tlie  next  slide.  , 

(11)  Bedroom   lighting.     Switch   for- 
centre    fitting    at    bed   and    at    door. 
Master   switch    to  light  up  the   i^hdle 
house'fixed  near  .thei.door. 


(13)  Librar}',  with  screened  Corona 
fitting  Avith  brackets  on  the  wall.  There 
are  standards  provided  for  special 
lighting. 

(14)  A  corner  in  the  dining-room, 
with  Louis  XVI.  open  fight  brackets. 
Note  special  picture  lighting. 

(14)  Anotlier  view  of  the  dining-room. 


Fig.  20.— Dining  room,  showing  corona  eilk  flounce. 


(12)  Billiard  room,  with  opal  disc 
shades  and  silk  valance,  wliich  is  not 
only  useful  for  ligliting,  but  gives  a  most 
artistic  effect.  A  three-light  Louis  X.VI. 
bracket  is  seen  on  tlic  Aval),  being  one 
vf  a  number  fixed  in  lliis  iciuin. 


showing  the  glass  bowl  fittings  in  ceiling, 
which  gives  a  general  fight  to  the  room- 
Note  picture  lighting. 

(15)  Dramng-room,  illuminated  by 
Louis  XVI.  brackets.  A  large  number 
of   the   pictures   arc   illuminated    \\ith 
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special  reflectors.  The  wire  carrying  the 
picture  is  insulated  and  conveys  the 
current. 

I  will  now  exhibit  another  series 
illustrating  the  lighting  in  another 
house  : — 

(16)  Study,  Mith  HolopJiane  shades, 
standards  on  side  table  for  reading. 

(17)  Bilhard  room.  Table  illu- 
minated by  artificial  lighting. 

(18)  Drawing-room,  illuminated  ^^ith 
shades,  Louis  XVI.  fittings. 

(19)  Here  is  a  view  at  the  foot  of 
stairs  in  a  town  liouse,  where  a  lantern 


are  works  of  art,  which  doubtless  adds 
to  its  charm.  The  three  top  hghts  are 
only  used  for  dances,  &c. 

(2il)  A  study  with  Louis  XVI.  fittings, 
all  the  lamps  being  well  screened.  Table 
standards  are  arranged  for  reading. 

A  number  of  additional  slides  show- 
uig  typical  styles  of  lighting  in  halls, 
sitting  rooms,  billiard  rooms,  &c.,  were 
also  shown  at  the  meeting  by  Mr. 
Rawlmgs. 

The  photos  were  taken  by  my 
assistant,  Mr.  Kelly,  ^\  lio  also  made  the 
slides    f(ir    this    jiaiiei-.    and    I    wish    to 


-Drawing  room,  ilUimiiiated  by  .standards.    Ceiling  lights  for 
special  occasions. 


is  surrounded  liy  four  lamps  on  a 
separate  circuit,  which  is  used  for 
special  lighting. 

(20)  A  view  in  the  dining-room,  with 
a  Corona  fitting  for  table  lights,  and 
the  small  lantern  above,  which  i.-; 
screened  by  tortoiseshell  gives  a  pretty 
effect.  Brackets  are  also  used  for 
general  lighting. 

(21)  Views  in  the  drawing-room. 
This  room  is  illuminated  by  standards 
with  shades  over  the  lamps,  and  1 
consider  this  one  of  the  most  effee- 
tivpjy  and  artistically  illuminated 
lodins  1  liMow.  Tlie  litt  inns  and  fuiiiittiic 


express  my  apjireeiation  of  his  assist- 
ance. I  am  also  indebted  to  the  courtesy 
of  Holophane  Ltd.,  for  the  use  of  the 
Holoiihane  Lumetei-  instriuuent  in 
maJving  measurements  of  illumina- 
tion. 

In  this  paper  I  have  tried  to  explain 
some  of  the  principles  of  private  house 
lighting  and  some  of  the  difficulties 
experienced  in  reconciling  the  require- 
ments of  good  illumination  with  the 
tastes  of  the  consumer.  It  may  be 
hoped  that  the  influence  of  this  Society 
wtII  gradually  make  itself  felt  by  the 
gcnt'ial  ])ublic.  s(i  that  a  l)eltci'  aj)prc- 
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I'iatioii  ol  the  nadirc  "I  irnml  illiiniina- 
tion  will  be  brought  about. 

Such  a  change  on  the  part  of  the  public 
may  take  time.  But,  by  stimulating  dis- 
cussion on  these  matters,  the  Society  •ttdll 
be  directly  beneficial  in  another  way. 
The  nature  of  good  illumination  in  the 
home,  the  advantages  of  various  styles 
of  lightmg.  and  the  mistakes  to  be 
avoided,  will  become  more  fully  under- 
stood, and  the  contractor  who  has 
studied  these  )nattcrs  will  be  in  a 
much  better  position  to  put  his  views 
forward.  For  having  definite  know- 
ledge at  his  disposal,  he  will  be  able  to 
explain  to  consumers  ^uhy  a  certaiji 
course  desired  is  not  advisable,  and  he 
will  have  behind  him  the  conclusions 
of  the  Illuminating  Engineering  Society 
in  doing  so.  Having  confidence  that 
his  contentions  are  correct,  he  will 
be  able  to  advise  consumers  much 
more  effectually,  and  to  induce  them 
more  leadily  to  accept  his  view.  In 
this  way  we  may  hope  to  avoid  many 
mistakes  which  ultimately  create  dis- 
satisfaction, and  of  which  the  con- 
tractor not  infrequently  bears  the 
blame.  There  are  many  points  in 
private  house  lighting  which  remain 
to  be  discussed  and  settled,  and  the 
Society,  by  promoting  mutual  educa- 


liiiu  in   these  matters,  should  help  to 
raise  the  status  of  the  contractor  and 


Fig.  22.— Lighting  of  study. 


enable   him   to   assume 
pendent  position. 


more   inde- 


The  Cost  of  Lighting. 


The  writer  of  the  '  Engineering  Notes '  in 
Tht  Daily  Telegraph  not  long  ago  point- 
ed out  the  difficulty  of  the  average 
consumer  in  reconcihng  the  conflicting 
figures  regarding  gas  and  electric  light- 
ing by  which  he  is  so  industriously 
bombarded. 

In  conclusion,  he  projDounded  a  solu- 
tion of  the  difficulties  : — 

"  Let  us  have  the  matter  investi- 
gated. Let  the  electrical  and  gas  com- 
panies of  London  each  appoint  an 
engineer  on  their  behalf  for  testing 
purposes.  An  independent  engineer 
would  also  need  to  be  appointed  to 
check  their  figures  and  tests.  That 
would  settle  once  and  for  all  this 
complex   matter   of   co.sts.     It    is   per- 


fectly clear  that  if  one  of  the  parties 
will  not  agi'ee  to  that  method  of  solu- 
tion, they  should  provide  a  very  good 
reason  for  their  refusal." 

Wliatever  may  be  thought  of  the 
merits  of  this  suggestion,  it  at  lea.st 
serves  to  illustrate  the  general  recogni- 
tion that  an  impartial  expert  is  needed. 
Meantime,  \\here  is  he  to  be  found  ? 
The  ideal  illuminating  engineer,  as 
has  been  often  pointed  out  in  these 
columns,  can  only  be  evolved  gradually 
by  a  systematic  cour.se  of  education. 
This  evolution,  it  may  be  hoped,  the 
Illuminating  Engineermg  Society  will 
ultimately  be  the  means  of  bringing 
about, 
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Private  House  Lighting  by  Gas. 

By  W.  H.  Y.  Webber. 

(Paper  reart  at  a  meeting  of  the  Illuminating  Engineeiing  Society  held  at  the  House  of  the  Koyal  Society 
of  Arts,  John  Street,  Adelphi,  London,  W.C,  on  Tuesday,  April  16th.  at  S  P.M.) 

The  subject  upon  which  I  liave  been  suggests  a  milieu  in  which  sensational 
requested  to-  speak  this  evening  is  effects  of  all  kinds  are  out  of  place, 
scarcely  one  that  would  be  chosen  by  an     In  the  home  all  things  are,  or  should  be, 


FIRST    FLOOR     PLAN. 


GROUND     FLOOR     PLAN. 


Explanatory  Notes. 

A.  Hall  Lantern,  Medium  size  Inverted,  'JJ  cu.  ft.  per  hour,  electric  ignition. 

B.  Dining  Room  Ditto  hand  ignition. 

D.  Kitchen  Full  „  ,,        3.'—+    ,. 

C.  Drawing  Room  "  Bijou  ■'  .,         '  >• 

E.  Scullery  Flat-flame  ■"> 

F.  Landing  ,,        ,,  •"'  "      (Breedens  Pilot) 
K.     Bath  and  W.C.          „                           •'"> 
(i   H   LL.  Bedrooms '-Bijou  "Inverted  1            „    ea.    Electric,  pneumatic  or 

hand  ignition. 

Fic.  1.— <;as  Ligliting  Plan  for  a  Small  House. 


advocate  of  any  Idnd  of  artificial  Ughting  subdued  and  homely.  The  ideas  sug- 
who  wshed  to  draw  a  dazzling  picture  gested  are  those  of  a  cheerful  fireside, 
of  the  capabilities  of  his  particular  with  book  and  pipe,  a  friendly  rubber, 
jlluniinant.     The  very  title  of  my  paper^or  a  social  meal. 


f^RlVATfi  HOUSE  LIGHTING    BY  GAS. 


251 


In  these  eircumstances  figures  regard- 
ing foot-candles,  zonal  distribution,  or 
the  initial  intensity,  &c.,  are  often  out 
of  place.  There  are  other  aspects  in 
Avhich  one  ■\vould  prefer  to  regard  our 
home  light. 

Let  nic,  Jiowever,  summon  up  my 
scientific  mood,  and  survey  the  lighted 
home  ^\it]l  the  coldly  appraising  eye 
of  a  bailitf  with  liis  note-book  ready 
for  the  inevitable  inventory.  The  first 
observation  I  \\ouId  make  is  that  the 
truth  of  tlie  saying  about '"  the  appetite 
growing  with  what  it  feeds  on  "   has 


been  corroborated  by  the  piogress  of 
private  house  lighting.  It  is  not  my 
duty  to  lead  you  into  the  darkened 
rooms  of  the  distant  past  of  pine  torch 
and  dim  taper,  but  a  passing  glance 
serves  to  show  that  increased  efficiency 
has  been  almost  invariable'  at  the  sacri- 
fice of  pictinesquencss.  We  may  pride 
ourselves  ujjoii  our  artistic  imitations 
of  candles  (with  a  brilliancy  that  no 
wax  ever  produced),  but  we  cannot 
rival  the  magnificent  tableau  ))resentcd 
by  tlie  hall  of  the  house  of  Mcntcith. 
when,  as  chroiiiclfd  in  '  A  Legend  of 


Montrose,'  "  the  large  oaken  table 
was  spread  with  substantial  joints  of 
meat,  and  seats  were  placed  in  order 
for  the  guests.  Behind  every  seat 
stood  a  gigantic  Highlander,  com- 
jiletely  dressed  and  armed  after  the 
fashion  of  his  countrj^  holding  in  his 
right  hand  his  drawn  sword  with  the 
point  turned  doeviiwards,  and  in  the 
left  a  blazing  torch  made  of  bog-pine." 
I  think  we  have  lost  something  in 
our  pursuit  of  high-temperature  light 
Ijesides  jMeturesqueness. '  We  are  all 
for  the  piccolo  nowadays,  and  have 
forgotten  the  'cello.  We  hardly 
ever  talk  of  the  tone  of  an  arti- 
ficial light,  except  to  find  fault 
with  it  for  being  different  from 
sunlight.  Apart  from  certain 
technical  and  commercial  pur- 
jjoses,  is  this  altogether  wise  i 
Must  we  bid  farewell  to  the  soft 
chiaroscuro  of  so  many  happy 
memories,  and  dwell  for  ever  in 
a  restless,  if  not  glaring  north 
light  ? 

I  remember  well  the  country 
home  of  my  childhood,  and  the 
evenings  spent  in  preparing 
lessons  by  the  modest  glimmer  of 
one  or,  as  a  luxurj',  a  couple  of 
"composite"  candles,  with  some- 
body else  placidly,  but  not  un- 
watchfull}-,  sewing  on  the  op- 
posite side  of  the  table.  Reading, 
away  from  the  immediate  vicinity 
of  the  candles,  was  an  impossi- 
bility ;  and  remembrance  of  this 
st3le  of  lighting  lends  point  to 
the  advice  of  the  old  j^hysician  to 
liis  ageing  jxitient  "  not  to  attempt 
to  read  anything  after  dinner 
smaller  than  the  nine  of  clubs." 
The  substitution  of  gas  light  for 
candles,  used  on  the  scale  appropriate 
for  frugal  households,  and  not  with 
the  lordly  lavishness  associated  with 
the  glass  candelabra  of  gilded  saloons, 
marked  an  era  of  the  advance  of  the 
middle  class  of  townspeople  in  com- 
fortable living.  Gas  was  always  a 
middle-class  luxury.  It  never  invaded 
the  marble  halls  of  the  West  End ; 
and,  of  course,  the  poor  could  not 
get  it.  It  was  admitted  to  the  rich 
)nan"s  l^itchens  and  (lonicstic  offices, 
and  its  at liactidus  bccivoiiccl  the  work- 
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ing  iiiaii  to  his  only  cIuIj,  the  corner 
pub.  As  a  domestic  light  in  the 
fullest  sense  of  the  word,  it  \\as  almost 
as  sure  a  sign  of  respectability  as  the 
keeping  of  a  gig.  For  jnany  years  tlie 
aecej)tcd  standard  of  serviceable  indoor 
lighting  was  set  by  the  average  bright- 
ness of  a  good  flat-flame  gas  burner, 
consuming  anything  from  5  to  8  cubic 
feet  an  houi'.  That  is,  a  "  gas  light  " 
was  jjopularly  understood  to  mean 
such  a  unit,  the  luminous  intensity  of 
which  would  be  about  15  c.-p.  at  the 
most.     \Vii]\    I  lie    inferior    burners    in 


capable  of  being  used  by  the  consumer. 
That  condition  Avas  fulfilled  ;  but  no 
power  could  make  the  consumer  use 
such  a  burner  in  the  ordinary  May, 
and  accordingly,  as  a  matter  of  fact, 
he  did  with  something  nuich  inferior 
and  cheaper. 

The  ordinary  flat-Hamc  gas  light 
•was  about  as  powerful  as  a  good 
■■  moderator  "  or  ""  ])araftin  "  lamp  of 
the  period.  It  therefore  suffered  no- 
tliing  as  a  lighting  unit  by  comparison 
^\"ith  these  other  lights,  the  only  avail 
able  change  from  candles.     It  is  a  pretty 


conunon  use.  5  cubic  feet  of  gas  per 
hour  might  give  as  little  as  7  or  8 
candle-light,  which  was  getting  peri- 
lously near  the  complaint  line  of  "  bad 
gas."'  Of  course,  the  gas  companies 
of  those  days  had  nothing  to  do  ^\ith 
the  performance  of  the  consumers' 
burners.  A  Avise  legislature  fixed  the 
"  cjuality  '"  or  illuminating  power  of 
the  gas  at  a  figure  lefcrring  to  the 
efficiency  in  scrupulous  hands  and  under 
test  conditions  of  the  best  burner 
prociu'able  for  developing  tiie  lumi- 
nosity of  the  gas  flame,  subject  only 
to   the   (jualification  that   it   must    be 


good  moderator  or  other  Argand  lamp 
for  heavy  oil.  or  single-^^•ick  mineral 
oil  lamjo,  which  v,ill  give  more  than 
the  amount  of  light  named  — 15  e.-p. 
On  the  a\  erage,  gas  lights  were  brighter, 
as  \\ell  as  gi\ing  no  trouble  and  being 
safer.  A  well-lit  "  parlour  "  or  dining- 
room  13  ft.  or  14  ft.  square  would 
usually  have  a  centre  three-  or  fierhaps 
a  five-light  heavy  brazen  pendant, 
■with  balance-\\eights  and  hydraulic 
seal,  which  was  regarded  as  a  fitting 
1  hat  no  respectable  sitting-room  should 
1)0  widiout.  There  would  be  others 
111!  I  he  siuiK'  iiiincipje,  but  of  differeni 
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pattern,  iii  tlie  drawing-rooin  and  the 
breakfast-room.  A  T-pendant  for  two 
lights  would  be  in  the  kitchen,  if  large, 
or  a  single  "  cork -.slide  "  pendant  if 
the  apartment  were  small.  A  "  harp 
pendant  ''  in  the  entrance  hall  and 
wall  brackets  in  the  upstair  rooms 
would  exhaust  the  variety  of  fitting.s — 
all,  of  course,  carrying  the  same  lights. 
It  strikes  us  as  a  little  odd  nowadays 
that  the  light  of  these  isimple  flat -flame 
gas  burners,  even  without  shades, 
should  ever  have  deserved  the  oppro- 
brious epithet  "  gari.sh,"  frcel\   ii)i|ilic'l 


pleasing  system  of  gas  lighting  known 
then  or  since  —  for  all  our  approv^ed 
modern  practice  of  indoor  lighting 
derives  from  this.  The  thing  is  now, 
of  course,  past  praying  for.  but  I  for 
one  am  old-fashioned  enough  to  hold 
the  opinion  that  for  prolonged  reading 
in  the  seclusion  of  a  library  or  in  the 
study  the  mellow  light  of  a  good  Argand 
gas  lamp,  suitably  shadeil,  is  still  the 
most  comfortable  and  innocuous  of 
all  means  of  localized  illumination. 

We  must,   ho^^■ever,   move  with  the 
iiriii'>     ,iiiil    l,i\'   oiii'   arioiiiit    M'ith  the 


to  it  by  persons  of  taste.  Yet  as  all 
things  are  relative,  no  doubt  the  sparse 
employment  even  of  such  units,  not 
well  placed  for  the  avoidance  of  glare, 
was  irritating  to  eyes  accustomed  to 
the  soft  illumination  of  well-shaded 
oil  lamps.  In  fact,  the  use  of  shades 
was  far  more  general  with  the  better 
class  of  colza  oil  lamps  than  it  was 
with  gas  before  the  late  ^Mlliam  Sugg, 
whose  taste  was  distinctlj-  Parisian, 
taught  Londoners  the  proper  use  of 
flat-flame  governed  burners  with  his 
so-called  "  C'hri.stiania  "  shades,  which 
constituted    the    most    seientific    and 


vastly  more  economical  and  eft'ective 
light  of  the  incandescent  Welsbach 
mantle.  It  remains  to  apply  this 
illuminant  to  our  purposes,  including 
the  lighting  of  our  homes.  It  would  be 
foreign  to  my  jiresent  subject  to  detail 
the  steps  and  stages  through  ;\hich 
this  method  of  obtaining  light  from 
gas  has  passed,  even  for  domestic 
applications.  Suflice  it  to  say  that 
its  j)rogress  has  lain  along  the  U\o  main 
t^'pes  of  upright  and  inverted  mantle 
burners,  and  also  that  for  both  the 
application  of  dislaiu-c  aixl  (|Uasi- 
autoniatic    ignition    lias    proceeded    to 
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lengths  of  convenience  and  safety 
unattempted  in  regard  to  luminous 
flame  lights.  The  fundamental  ad- 
vantage of  the  incandescent  mantle 
system  of  indoor  gas  lighting  lies  in 
the  fact  that,  speaking  practically, 
it  has  abolished  the  old  convention  of 
'■  quahty  "  in  respect  of  the  illuminat- 
ing value  of  town  gas.  It  is  the  burner 
and  the  mantle  that  count  in  the  pro- 
duction of  gas  light.  The  immediate 
result  of  the  change  of  base  is  seen 
in  the  superiority  of  the  lighting 
appliances  actually  used  by  consumers, 
even  the  poorest,  to  the 
still  statutory  test  burner. 
For  whereas,  under  the 
old  dispensation,  with  the 
test  burner  prescribed  as 
ah'eady  mentioned,  the 
pubUc  generally  did  not 
get  nearly  as  much  light 
from  the  gas  they  paid  for 
as  was  possible,  now  they 
can  suit  themselves  cj[uite 
conveniently  and  cheaply 
wth  lamps  yielding  ten- 
fold the  quantity  of  light 
officially  accredited  to  the 
same  gas.  And  this 
superiority  is  equally 
shown  by  all  and  any  size 
'amp  they  have  occasion 
for. 

Given,  then,  a    reason- 
able degree  of  uniformity 
in    the   conij)osition    and 
pressure    of    the    .supply, 
there  is  no  such  thing  as 
'■  bad    gas."      There    are 
only  differences    of  merit 
in  burners  and    mantles, 
as  in  other  market  goods, 
and  mostly  for  the  same  reason.     You 
j)ay  a  higher  price  for  a  better  article, 
and  the  carefid  user  gets  more  for  his 
money  than  the  heedless  man. 

I  would  here  interpose  the  observa- 
tion that  the  flat-flame  gas  light  is  by 
no  means  ob.solete,  or  even  ob.solescent. 
It  is  the  town's  safety  light,  to  be 
trusted  to  keep  watch  over  all  lay^i  ays, 
tunnels,  exits,  stairways,  corridors, 
stables,  and  cellars.  Once  lit,  always 
burning  so  long  as  needed  \^ithout  any 
attention.  In  .short,  it  is  indicated  for 
all  purposes,  and  they  are  many,  ^\he^<.■ 


illumination  is  less  ua  question  than  the 
showing  of  a  light.  The  rule  of  Capt. 
Shaw  of  the  Metropolitan  Fire  Brigade  is 
in  point  in  this  connexion  :  "  On  an 
alarm  of  fire,  turn  up  all  lights.''  There 
is  a  useful  fitting  for  such  applications 
of  long  standing,  though  not  so  well 
known  as  it  should  be.  I  shall  have 
occasion  to  mention  it  again  hi  con- 
nexion with  the  fitting-up  of  a  house. 
It  is  called  ""  Breeden's  pilot,"  and 
consists  of  a  simple  push  button  to 
reduce  the  flame  to  a  glimmer  with  a 
touch.     This    is    iiettcr    than    trusting 


to  the  lowering  of  the  gas  by  means  of  the 
burner  cock,  which  might  f)nt  out  the 
light  altogether  with  fumbhng  handling. 
Flat-flame  burners  are  low-pressure 
burners,  requiring  not  more  than  seven- 
tenths  of  an  inch  of  water-gauge 
pressure.  As  gas  main  pressures  nowa- 
days run  much  higher  than  this,  it  is 
expedient  to  regulate  such  flames  by 
putting  a  so-called  "  economiser  "  tip, 
say,  No.  7,  upon  a  '"  regulator  "  burner 
of  a  smaller  size,  say,  a  No.  3,  where 
the  gas  pressure  is  as  high  as  forty- 
tenths.      This  avransement  wire-draws 


PRIVATE    HOTTSE    LTfiHTING   BY   DAS. 


255 


the  gas  down  to  the  proper  pressure 
for  the  flame.  The  higlier  the  supply 
pressure,  the  greater  should  be  the 
difference  between  the  two  numbers 
and  vice  versa.  This  preserves  the 
form  of  the  flame  and  saves  gas. 

Incandescent  mantle  burners  of  all 
types  are  comparatively  high-pressure 
appliances.  Not  that  there  is  any 
measurable  pressure  inside  the  mantle, 
even  in  what  is  called  high  or  increased 
pressure  lights  ;  but  the  gas  pressure 
is  converted  in  the  Bunsen  burner  into 
velocity  of  flow,  which  is  expended  in 


entraining  the  primary  air  into  the 
Bunsen  tube.  Ordinary  indoor  incan- 
descent burners  are  most  efficient 
under  an  actmg  gas  pressure  at  the 
nipple  of  about  twenty-tenths,  and 
should  always  be  governed  or  regulated 
to  this  by  a  suitable  appliance  inde- 
pendent of  the  burner  cock.  All 
burners  should  be  so  adjusted  to  work 
with  the  burner  cock  turned  full  on. 
This  is  essential.  No  such  burner  can 
be  properly  and  reliably  regulated  by 
the  burner  cock,  becau.se  if  this  is 
partly  turned  off  to  check  the  consump- 


tion of  gas,  the  pressure  at  the  nipple  is 
also  affected,  and  the  Bunsen  will  not 
function  properly. 

Having  cleared  up  these  prehminary 
points  relating  to  the  correct  control 
of  the  burners,  we  can  now  proceed  to 
deal  with  the  ordinary  problem  of 
planning  a  scheme  of  gas  lighting  for 
a  tyi^ical  suburban  middle-class  resi- 
dence, such  as  would  command  a  rent 
of  £40  a  year ;  and  is  being  built  all 
round  London  by  thousands  every  year. 
The  arrangement  of  this  is  shown  in 
tabular  form  in  Fig.  1. 

First,  as  to  the  entrance 
iiall  and  front  door  light- 
ing. The  conditions  neces- 
sary to  be  observed  are 
that  the  liglit  shall  fall  on 
the  face  of  any  one  ap- 
proaching the  door  after 
dark,  while  coming  from 
well  overhead  and  behind 
the  person  answering  the 
door.  If  there  is  a  flight 
of  outside  steps  and  a 
deei^  porch,  it  might  be 
advisable  to  have  a  light 
projectmg  from  the  fan- 
light, but  with  an  approach 
on  the  level  the  di.spo.sition 
.shown  wll  suffice.  It  calls 
for  a  medium  power  in- 
verted lamp,  clear  under- 
neath, in  a  not  too  '"  arty  " 
lantern,  which  can  be,  if 
preferred,  controlled  by  a 
switch  m  the  wall.  This 
will  also  Ught  the  door- 
ways to  the  lower  apart- 
ments and  the  lower  flight 
of  stairs. 

For  the  dining-room 
the  light  must,  of  course,  be  con- 
centrated ujjon  the  table.  Its  power 
will  depend  tipon  the  size  of  the 
apartment  and  its  shape,  but  it 
should  not  be  less  than  60  c.-]). 
An  adjustable  pendant  is  indicated, 
which,  when  lowered,  will  provide 
ample  hght  for  reading  by  the  fireside. 
It  may  be  stipulated  here  that  oldr 
fashioned  gas  fittings  for  flat-flame 
burners,  including  especially  the 
"  water-slide  "  pendant  accepted  un- 
questioningly  by  the  past  generation, 
are  quite  unsuitable  for  incandescent 
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burners.  The  iucrease  of  ^^as  pressure 
has  rendered  the  latter  dangerous. 
It  can  be  converted,  but  is  rarely  worth 
it.  Modern  gas  fittings  are  lighter  and 
steadier  than  the  old  patterns.  If  pre- 
ferred, a  pair  of  smaller  lights  can  lie 
added  beside  the  fireplace. 

P'or  the  drawing-room  scattered  small 
units  are  best.  These  can  be  either 
bracket  lights,  or  dropped  as  short, 
stiiif  pendants  from  the  ceiling.  A  wall- 
light  in  the  garden  verandah  is  appre- 
ciated in  summer-time,   nor  is   it    iiii- 


ment  of  the  big  furniture.  Dressing 
tables  should  have  the  light  coming 
from  overhead,  as  nearly  as  possible 
in  the  same  way  as  daylight,  and  cross- 
lights  are  preferred.  A  bed  light  is  a 
great  comfort.  Single  units  \rill  suffice 
for  the  smaller  rooms.  With  all  lights 
full  oir — a  rare  occurrence — the  total 
consumption  of  gas  would  be  about 
50  cubic  feet  per  hour.  Under  the  old 
conditions  it  «ould  be  more  than  double 
for  the  samp  number  of  points.  The 
increased  amount  of  light  \\ould  be  as 


practicable  to  extend  the  lighting  into 
a  shady  nook  of  the  garden. 

In  the  kitchen  adequate  lighting  is 
necessary.  A  single  pendant  high  up. 
or  a  pair  to  afford  cross-lighting  of 
the  kitchener,  will  be  appreciated  by 
the  cook.  The  scullery  and  back  door 
can  be  served  by  a  single  flat  flame. 

On  the  stair  landing  we  want  a  watch- 
light  as  well  as  adequate  illumination, 
and  accordingly  a  flat  flame,  with 
Breeden's  pilot  for  niwht  use,  is  indi- 
cated. The  same  for  the  bathroom  and 
w.c. 

Pendants  are  most  convenient  for 
bedrooms,  as   permitting  free-  arrangc-- 


4  to'l.  I  have  'borrowed  [thisfscheme 
of  strictly  domestic  gas  lighting,  as 
adajited  to  the  homes  of  people  who 
appreciate  comfort  but  have  to  study 
expense,  from  the  Staff  Instruction 
Curriculum  of  the  Gas  Light  and  Coke 
Company.  In  Figs.  2 — 7  are  shown  a 
series  of  illustrations  of  rooms  lighted  in 
various  ways  kmdly  supplied  by  the 
South  Metropolitan  Gas  Co.,  and  Fig.  8 
shows  the  lighting  of  a  small  billiard 
table  (the  Gas  Light  and  Coke  Com- 
pany). 

It  is  interesting  to  note  that  the 
ordinary  lighting  value  of  the  modern 
unit  is  about  treble  tliat  of  the  connuon 
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flat  flame.  Tliis  speaks  clo(|iuiilly  of 
the  heightened  standard  of  inildor 
ilhimination  whicli  lia.s  come  into  vogue 
with  tlie  incande.'<cent  gas  light.  It 
could  not  liave  originated  otherwise, 
seeing  that,  as  already  remarkcfl.  tlie 
eolza  oil  and  single-A\iek  parattin  lam]) 
does  not  give  more  than  15  c.-p.  ;  and 
the  contemporary  domestic  standard 
incandescent  electric  lamp  was  of 
8  c.-p. 

■  Pleasant  household  lighting  is  more 
a  question  of  proper  disposition  of  the 
lights  than  ■  of  mere  candle-power, 
although  the  circumstance  of  having  to 
allow  in  all  cases  a  head-room  of  0  ft. 
6  in.  from  the  floor  is  of  it.self  a  jire- 
ventive  of  the  bad  placing  of  the  lights 
too  often  seen  in  shop  windows,   with 


Fig.  S.~l'erfect  Lighting  of  a  small  Billiai-d  Ti 
Two  "Bijou"  Bui-Ders  (O.  L.  &  C.  Co.). 

the  naked  illuminant  in  the  line  of  sight. 
There  can  be  no  glare  «  hen  the  sources 
are  well  up  out  of  the  way.  Although 
ordinary  domestic  lighting  of  middle- 
class  dwellings  does  not  permit  of 
mucli  range  of  fancy  in  the  disposition 
of  the  sources,  it  offers  plenty  of  scope 
in  a  modest  way  for  tlie  correct  and 
tasteful  choice  of  fittings  and  shades. 
There  is  seldom  use  for  the  more 
powerful  units.  If  it  is  a  sound  rule, 
as  I  hold,  that  the  power  of  the  units 
of  artificial  light  .should  be  governed 
by  the  scale  of  the  enclosed  space  to 
be  lighted,  then  it  follows  that  in  the 
ordinary  £40  a  year  house  nothing 
more  powerful  than  a  medium  size 
inverted  incandescent  gas  lamj),  burn- 
ing about  2i  cubic  feet  of  gas  an  hour, 


and  shedding  a  hiniiiidus  intensity  uf 
between  riO  and  6(1  c.-p.  in  the  lower 
hemispherical  zone,  is  likely  to  be 
called  for  in  any  apartment.  And  only 
then  if.  as  in  the  dining-room,  a  brilliant 
downward  illumination  is  lequired. 
This  paper  is,  as  a  matter  of  fact,  being 
written  by  the  light  of  such  a  source, 
which  is  ample  for  a  cosy  room  about 
13  ft.  square,  not  counting  window  or 
sideboard  recesses,  although  the  walls 
are  covered  with  dark  brow  n  paper  and 
the  furniture  is  black  oak.  The  ceiling 
and  a  deep  frieze  are  white,  which  is  a 
wonderful  aid  to  light  diffusion.  When 
the  white  tablecloth  is  spread,  the  bril- 
liancy is  quite  enough  for  any  one. 
It  is  only  in  this  connection  that  I  con- 
sider it  pertinent  to  speak  of  calculated 
illumination  of  surfaces;  and  I 
take  it  tnat  foi'  ])urposes  of  read- 
ing, writing,  or  needlework  it  is 
necessary  to  have  at  cemmand  a 
lighting  value  of  3  to  4  foot- 
cand'es,  wliich  can  be  obtained 
quite  easily  and  simj)Iy  by  the 
means  here  described,  without 
suspicion  of  glare,  by  choosing  a 
suitably  shaded  globe,  open  or 
clear  underneath.  (Mem.  —  I 
alw  ays  recommend  my  women  folk 
to  spread  a  w  hitc  cloth  under  any 
■  black  work  "'  they  may  have  to 
do  at  night.) 

Personally.  I  am  no  lover  of 
bin.  indirect  lighting  by  diffused  re- 
flection from  a  while  ceiling, 
although  I  have  secured  a 
very  pretty  effect  by  suspending  a 
Japanese  uuibrella  under  a  ceiling  lamp. 
I  certainly  do  not  admire  the  heavy, 
solid  copjjer  basin  reflectors  I  have  seen 
in  use  for  a  similar  purpose.  Complete 
opacit}'  in  the  case  of  such  reflectors 
is  a  mistake.  To  me,  however,  the 
shadowless  lighting  resulting  from  this 
treatment  of  home  hghts  is  unsettling 
to  the  nerves.  I  find  myself  drifting 
out  of  such  a  room  to  one  where  I  can 
see  the  lamp  if  I  want  to.  I  believe 
that  lamjis,  like  other  good  servants, 
should  1)e  neither  in  the  way  nor  out 
of  the  w'ay. 

One  other  form  of  light  to  which 
I  object  is  the  sham  candle.  I  know  it 
is  a  selhng  article,  but  that  does  not 
redeem  it  in  my  eyes.     The  real  \\ax 
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candle  is  a  beautiful  liiini;,  and  good 
i-andle  light  is  hard  to  beat.  The  colza 
moderator  lamp.  too.  in  elegant,  which 
is  more  than  can  be  said  of  most 
petroleum  lamps.  I  do  not  admire  the 
stiff,  upright  incandescent  gas  burner, 
while  confessing  its  serviceability.  The 
inverted  incandescent  lamjs,  ho\\ever, 
with    a  well-chosen    shade,  can    claim 

[The  discussion  on  tlie  papers  by  Jlr.  Eawli 
numbfi-.— Ed.] 


one's  admiration  of  its  form  as  well  as 
our  appreciation  of  its  solid  merits,  and 
I  am  satisfied  to  leave  it  at  that. 

Finally,  there  is  the  matter  of  auto- 
matic ignition.  I  have  nothing  to  add 
to  what  has  been  said  here  by  Mr.  A.  E. 
TJroadbcrry  on  distance  igniters,  several 
forms  of  which  are  quite  as  suitable  for 
house  as  they  are  for  shop  lights, 
ngs  and  Mr.  WehJier  will  be  published  in  our  next 


Modern  Methods  of  Shop-Window  Lighting  by  Gas. 


An  interesting  article  on  this  subject 
by  Mr.  A.  H.  Johnston  of  the  Oregon 
Power  Co.  (U.S.A.)  was  recently  printed 
by  The  Progressive  Age.  being  one  of  a 
series  invited  in  the  "  Window  Lighting 
Competition  "  organized  by  that 
journal. 

Many  of  the  remarks  of  the  author 
are  in  striking  agreement  with  the 
suggestions  now  made  by  lighting 
specialists  in  this  country.  "  The  real 
object  of  show-window  lighting,""  he 
says,  "  is  not  to  light  up  the  window, 
but  the  display  of  goods  ;  and  in  such 
a  manner  that  attention  will  be  attracted 
to  the  goods  and  not  to  the  light.  It 
should  be  only  an  afterthought  in  the 
mind  of  the  spectator  that  the  light  is 
good  if  he  notices  it  at  all."" 

It  ought  not  to  be  necessary  to  em- 
phasize this  point,  but  it  is  a  fact  that, 
although  this  conception  of  shop-window 
illumination  is  generally  accepted  by 
lighting  experts  of  to-day.  it  has  not 
yet  been  sufficiently  brought  home  to 
the  users  of  light.  The  difficulty  is 
to  induce  consumers  to  discriminate 
between  the  principle  of  using  light  for 
illuminating  the  contents  of  the  window 
and  the  iilea  of  hanging  up  powerful 
lights  as  an  advertisement. 

The  idea  of  elaborate  display  window 
lighting  naturally  appeals  jnost  to  the 
well-to-do  merchant.  This  variety  of 
1)usiness  has  sometimes  been  looked 
upon  as  exclusively  electrical  :  but 
Mr.  Johnston  contends  that  there  is  no 
reason  why  it  should  not  be  done  erjually 
effectively  by  gas  if  scientific  methods 
of  illumination  arc  employed.  Cost 
li(i\M"\'ci-.  only  ]ilays  a  xcry  subordinate 


part  in  inducing  merchants  to  adopt 
illuminated  show-windows.  It  is  the 
effect  and  the  skill  brought  to  bear  on  the 
choice  and  arrangement  of  the  lights 
that  tells. 

The  author  considers  that  the  simple 
upright  burner  is  not  adapted  for  dis- 
play window  lighting  proper.  Clusters 
of  inverted  burners  equipped  with 
appropriate  reflectors  are  what  is 
usually  rec[uired.  A  favourite  method 
is  to  arrange  such  lamps  at  the  top 
and  front  of  the  window  so  as  to  throw 
theii'  light  downward  and  inward  on  the 
goods,  while  themselves  invisible  from 
the  pavement. 

What,  however,  is  considered  the 
most  efl'ective  method  of  all  is  to  arrange 
the  lamps  with  concentrating  reflectors 
in  a  sei^arate  chamber  above  a  diffusing 
sheet  of  glass.  They  are  then  com- 
pletely screened  from  the  contents 
of  the  window,  and  there  is  no  possi- 
bility of  the  products  of  combustion 
doing  any  harm.  An  enclosure  of  this 
kind  can  also  be  made  safer  as  regards 
fire.  The  lamps  should  be  controlled 
from  outside  the  enclosure  either  by 
l^neumatic,  independent  bypass,  or 
electrical  ignition  methods.  They  can 
be  attended  to  from  above  without 
disturbing  the  window  in  any  way, 
and  can  readily  he  rearranged  if  need 
be.  As  a  rule  one  aims  at  uniform 
distribution  of  illumination  over  the 
window.  The  diffusing  glass  screen 
is  divided  into  a  suitable  number  of 
panels  provided  with  lamps  spaced  at 
the  requisite  intervals.  But  occasionally 
it  may  be  desired  to  concentrate  the 
illumination  specially  on  some  object 
of  interest  in  the  window,  and  this  can 
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be  done  either  by  partially  extinguish- 
ing some  of  the  lights,  or  by  altering 
their  grouping.  In  this  %\'ay  the  light- 
ing can  be  adapted  for  the  display  of 
new  goods  to  the  best  advantage 
when  a  rearrangement  of  the  window 
is  made.  Above  all  the  method  has  the 
advantage  that  the  eyes  of  ])eople  in  the 
street  are  completely  sci'cened  fi'om  the 


direct  rays  of  light.  The  sources  of 
light  are  invisible,  but  a  flood  of  light 
is  thrown  on  the  contents  of  the  win- 
dow. When  the  light  is  thus  wisely 
applied  and  dii-ected  on  the  goods 
there  need  be  little  fear  of  undue 
brilliancy,  and  it  is  better  to  provide 
an  excess  of  illumination  than  too 
little. 


A  Suggested  National  Testing  Laboratory  for  the  Gas 
Industry. 


A>r  interesting  suggestion  was  made 
recently  by  Mr.  R.  J.  Rogers  of  the 
Birmingham  Gas  Department,  in  his 
presidential  address  before  the  Mid- 
land .Junior  Gas  Association.  The 
establishment  of  a  central  testing 
laboratory  would,  he  thought,  be  of 
great  advantage  to  the  gas  industry, 
especially  to  some  of  the  smaller 
undertakings. 

The  well-equipped  laboratories  which 
are  already  estaljlishcd  in  conne.'cion 
with  some  of  the  largest  gas  companies 
in  the  country,  he  remarks,  need  not 
be  interfered  with  in  any  way  by  the 
proposed     central    institution,     which 


would  be  supplementary  to  these. 
It  would  be  })rimarily  for  the  benefit 
of  the  smaller  undertakings,  to  whom 
reliable  information  regarding  ne«- 
apparatus,  and  independent  tests  car- 
ried out  by  a  recognized  authority, 
would  be  of  considerable  value.  In 
view  of  the  multiplicity  of  gas  appliances 
for  lighting,  cooking,  and  heating  which 
are  now  available,  it  is  impossible  for 
every  local  gas  manager  to  make  his 
own  tests,  and  it  \\ould  result  in  a 
saving  of  money  and  of  much  rejJeti- 
tion  work  if  ja  test  certificate,  issued 
by  such  a  national  testing  laboratoi'v 
as  is  proposed,  were  obtainable. 


Artistic  Show-Window  Lighting. 

Some  Exajiplks  at  the  Womex".s  Exhibition  in  Berlin. 


By  the  courtesy  of  Messrs.  Ehrich  und 
Griitz  we  have  received  some  illustra- 
tions of  examples  of  gas-lighted  show 
windows  at  the  recent  exhibition  in 
Berlin  entitled  "■  Die  Frau  in  Haus  und 
Beruf,"  recently  described  in  the  Journal 
jilr  Gntbelenclihing .  The  exhibits  them- 
selves appear  to  have  been  of  an  ex- 
ceptionally attractive  kind,  but — what 


from  our  .standjwint  is  more  interesting 
still — a  special  feature  was  made  of 
the  combined  scheming  out  of  artistic 
methods  of  decoration  and  lighting. 

The  exhibition,  being  arranged  to 
illustrate  women's  work  in  the  liou.se 
and  in  business,  dealt  both  with  do- 
mestic matters  and  \xith  such  industries 
as    shop    window     dressiiio'     millinery. 
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restaurants,  &c.  In  arranging  these 
dis]3lays,  the  co-operation  ^^'as  sought 
of  a  numlier  of  \\ell-kno\^ii  lady  artists 
iu  Berlin,  ineluding  Friiulein  Lotte 
Klopsfli,  who  arianged  a  seiies  of 
demonstrations  of  domestic  lighting. 
and  Friiiilein  von  Hahn,  hy  \\hom 
the  shop  ^\indow  displays  were  de- 
signed. The  former  is  stated  to  ha^se 
devised  quite  a  number  of  fantastic 
new  forms  of  decorative  lighting  units 
and  this  incursion  of  women  into 
the  field  of  artistic  illuminating  engi- 
neering is  a  precedent  which  will  be 
followed  with  creat  interest. 


(Hefner).  i(  is  also  stated  that,  al- 
though the  Exhibition  lasted  for  four 
weeks,  no  appreciable  alteration  could 
be  seen  in  the  materials,  in  spite  of  the 
intensity  of  the  light.  In  the  1\\o 
windows  seeii  on  either  side  cornea K'd 
lighting  is  also  employed  with  \fiy 
striking  effect,  the  new  200  H.K. 
units  being  utilized  above  diffusing 
glass  screens. 

In  Fig.  2  ceiling  lighting  with  units 
of  the  same  kind  is  mainly  employed, 
the  biu'ners  being  completely  screened 
from  the  eye  by  suitably  coloured  silk 
shades.     The    same    genernl    princi])le 


The  three  figures  (I.  2.  and  3)  are 
rejjroduced  from  photographs  of  taste- 
fully lighted  shop  \\indo'\\s.  The 
centre-window  seen  in  Fio;.  1  is  particu- 
larly interesting,  the  pile  of  coloiu'ed 
fabrics  being  illuminated  on  the  search- 
light principle  by  a  .series  of  concealed 
incandescent  gas  lights,  so  as  to  stand 
out  almost  like  a  "  fountain  of  light  " 
against  the  dark  backgroimd.  The 
illumination  is  provided  by  six  Griitzin 
110  H.K.  lights  equipped  with  a  new^ 
and  special  form  of  concentrating 
reflector,  which,  we  are  informed,  gave 
an  effective  candle-power  in  the  desired 
direction  of  as  nuich  as  fio.lWO  candles 


is  used  in  the  window  reproduced  in 
Fig.  3,  where  low-pressure  1.000  H.K. 
units  are  ein ployed. 

The  Exhibition  is  stated  to  have 
been  a  great  success,  having  been 
attended  by  nearly  400,000  people. 
Towards  the  end  it  became  necessary 
to  close  the  doors  on  several  occasions 
to  prevent  over-crowding.  To  those 
in  this  country  who  are  concerned  in 
the  problem  of  arranging  attractive 
and  )iovel  displays  with  a  view  to 
kindling  public  interest  in  the  u.ses  of 
gas  and  electricity,  this  appeals  to 
present  an  object  lesson  from  which 
sonielhine:  nn'^hf  be  learned. 


ARTISTIC   SHOW- WINDOW    LIGHTING. 


261 


Fig.  3. 
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Illumination  at  the  Smoke  Abatement  Exhibition. 


The  Smoke  Abateiiieiit  Exhiljition. 
which  recentlv  took  place  at  the 
Agricultural  Hall  (March  23rd-April 
4th),  was  primarily  devoted  to  power, 
heating  and  cooking  by  smokeless 
means,  l)ut  also  contained  some  inter- 
esting examples  of  lighting. 

The  Electrical  Section,  oruanized  by 
the  Electric  Supjjly  PublicityCommittee 
provided  what  was  perha])s  the  most 
striking  display  from  this  standpoint. 
The  jiassage  leading  to  the  hall  was 
lighted  by  a  series  of  white  Excello 
arc  lamps,  and  the  entrance  was  in- 
dicated by  a  sign  illuminated  by 
mercury  vapour  lamps.  The  hall  was 
decorated  in  hangings  of  a  light  tint, 
and  this  facilitated  the  use  of  indirect 
and  .semi-indirect  methods  of  lighting 
on  a  somewhat  unusual  plan.  As  will 
be  seen  from  Fig.  1,  on  the  opj)osite 
page,  the  general  illumination  was  pro- 
viclecl  by  three  rows  of  hanging  units, 
respectively  of  the  B.T.H.  (••  Eye-Rest"), 
the  Adnil,  and  the  General  Electric  Co. 
types,  while  the  small  tables  of  the 
Electrical  Restaurant  also  received  ad- 
ditional local  liglit  from  table  lamps 
equipped  with  silk  and  "'  spookie  " 
shades. 

Another  view  will  be  seen  in  Fig.  2, 
which  shows  an  additional  feature, 
namely,  the  u.se  of  Holophane  satin 
finish  residence  reflectors  and  pines 
round  the  walls  of  the  hall.  The 
exhiljition  thus  provided  quite  an 
unusual  display  of  lighting  by  various 
novel  methods,  the  combination  of  the 


different  systems  being  distinctly  effec- 
tive. It  maybe  added  that  illuminated 
signs  and  placard.s  announcing  the 
various  displays  of  the  use  of  elec- 
tricity for  heating,  cooking,  and  laundry 
purposes  ^^ere  also  largely  used,  an 
attractive  feature  of  the  whole  display 
being  the  restful  effect  and  absence  of 
glare.  These  photographs,  it  may  be 
mentioned,  were  taken,  by  kind  per- 
misision,  entirely  by  the  artificial  lights. 
the  exposure  being  determined  by  the 
aid  of  the  Holophane  Lumeter. 

In  the  remainder  of  the  Exhibition  a 
bright  illumination  was  provided  by 
h.igh-pressure  gas  lights  hung  high  up. 
One  of  the  chief  features  was,  of  course, 
the  joint  exhibit  of  the  Gas  Light  and 
Coke.  South  Metrojiolitan,  Commercial. 
Brentford,  and  other  gas  companies, 
where  demonstrations  of  the  economical 
use  of  gas  for  heating  houses,  flats, 
shops,  (fee,  for  hot  water  supply,  laundry 
work,  and  other  purposes  were  given. 

The  greater  ])art  of  the  stands  in  the 
hall  was  naturally  given  up  to  various 
forms  of  gas  stoves,  boilers,  furnaces, 
and  other  heating  appliances,  but  there 
were  several  lighting  exhibits,  such  as 
the  ■■  Dacolight  "  gas  lamps. 

We  must  also  not  forget  to  mention 
the  Union  Electric  Co.'s  display  of 
the  ■"  Union  "'  shop  window  lighting 
by  concealed  arc  lamps,  which,  it  will 
be  recalled,  was  shown  previously 
at  a  meeting  of  the  Illuminating 
Engineering  Societv  during  this  vear. 


The  George  Montefiore  Triennial  Prize. 


We    have    i-eccivcd    iKuti' 


if    tile     clci't''irit\-.     It    con.sists    of    the    accu- 


conditions  affecting  the  award    of   the     mulated   interest  on   150.000  trant: 


—  -^'-'-o     

George  Montefiore  itrizc,  which 
next  be  ])resented  in  1914.  The  prize 
was  instituted  by  the  President  and 
I'^ounder  of  the  Fondation  George 
Montefiore.  Liege,  and  is  ])resented.  at 
inter\als  of  three  years,  for  the  best 
original  treatise  on  some  scientific 
advance    or    technical    application    of 


the  rvnic  hdf}e. 

The  final  date  for  the  receiHion  of 
coni|)eting  treatises  is  March  31st, 
lflI4.  Further  particulars  can  l)e  oV)- 
tained  from  the  Secretary  of  the 
P''on('ation  George  Montefiore,  151.  lino 
St.  (;illcs,  Liege.  Belgium. 
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Fig.  3.-Another  view  .howing  Local  Table  Lightins  an.l  Ilolophan.  K.llector.s  and  rires 
used  down  the  sides  of  the  room. 

Lighting  of  the  Electrical  Exhibit  at  the  Smol<e  Abatement  Exhibition. 
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CORRESPONDENCE. 


New  Methods  of  Obtaining  Polar  Curves  of  Light 
Distribution. 


8iR, — The  article  in  your  issue  for 
Jaiuiary.  1912,  on  "  New  Apparatus 
for  tlie  Measurement  of  Light  and  Illu- 
miiu^tion.'  by  J.  S.  Dow  and  V.  H. 
JIackinney,  has  interested  nie  very 
much,  inasnnich  as  the  ajjparatus  wliieh 
tlie  authors  describe  as  a  new  device  for 
obtaining  polar  curves  of  light  distribu- 
tion is  identical  in  principle  with  one 
described  by  myself  in  my  lecture  on 


'  The  Measuiement  of  Light.'  in  llu' 
course  of  lectures  on  '  llhiiniiialiiig 
i^^iiginccring  '  given  al  (lie  Joiuis  Hoji- 
kins  I'niversity  in  1!)1().  Tlie  ajjpara- 
tus  referred  to  is  described  and  illus- 
trated in  2)p.  471-3  of  the  first  volume 
of  the  lectures.  In  the  apjiaratus  of 
(hi.s  description  which  is  installed  at 
(lie  Electrical  Testing  Laboratoiies. 
the  length  of  the  rotating  arm  is  such 


that  the  distance  bet^\een  the  lamp 
under  measurement  and  the  \\hitc  test- 
plate  is  10  ft.  This  distance  has  been 
selected  in  view  of  the  general  adoption 
of  10  ft.  as  the  proper  distance  from  a 
lamp  with  a  reflector  and  the  jihoto- 
meter  disc.  The  values  so  obtained  are 
designated  as  apparent  candle-power 
values  at  10  ft.  The  focussing  effect 
and  the  considerable  size  of  some  of 
the  reflectors  with  which  lamps  are 
equipped  make  it  necessary  to  estab- 
lish a  standard  distance  of  this  sort, 
and  this  distance  should  be  con- 
siderably greater  than  that  which  is 
shown  on  the  polar  curve  apparatus 
described  by  Messrs.  Dow  and  Mac- 
kiiuiey.  It  is  doubtful,  therefore, 
whether  the  latter  apparatus  would  be 
ada])ted  to  the  determination  of  the 
polar  curves  of  either  very  laige 
reflectors  or  of  those  of  the  focussing 
type. 

In  an  improved  construction  ol  tiie 
apparatus  described  in  the  Johns  Hop- 
kins lecture,  the  horizontal  shaft  which 
carries  the  rotating  arm  is  hollow,  and 
bears  at  its  end  nearest  the  lani])  a 
mirror  inclined  at  such  an  angle  that, 
with  the  photometer  placed  at  the 
opposite  end  of  the  opening  in  the  shaft, 
the  white  test-plate  is  viewed  directly. 
Contrary  to  the  suggestions  of  Messrs. 
Dow  and  Mackinney.  one  of  the  prin- 
cipal tlifficulties  of  tlie  a))|)aratus  has 
been  to  screen  oil'  stray  light.  While, 
theoretically,  it  may  Ije  possible  to 
measure  tlie  stray  light  and  to  allow 
for'  it  in  the  result,  yet  it  is  evident 
that  this  imposes  very  severe  conditions 
on  the  photometric  apparatus  and  upon 
the  observer.  If  there  is  a  stray  light 
effect  of  only  two  or  three  per  cent,  it 
is  clear  that  the  photometric  apparatus 
nuist  have  a  \cry  wide  range  in  (uclor  to 
measure   it.     It   is   also   true   that    the 


CORRESPONDENCE. 


265 


stray  light  effect  might  in  some  eases 
be  a  considerable  percentage  of  the 
total,  as  when  measuring  towards  the 
socket  of  the  lamp.  It  has  seemed, 
flicrefore.  that  it  is  a  practical  necessity 
to  use  the  apparatus  in  a  dark  room, 
and  to  equip  it  with  very  carefully 
arranged  screens,  so  that  stray  light 
may  be  practically  excluded  from 
falling  on  the  test-plate. 

An  advantage  of  this  type  of  ap- 
paratus, which  is  not  mentioned  by 
Messrs.  Dow  and  Mackinney.  is  that 
the  size  of  the  light  source  with  which 
it  may  be  used  is  practically  not 
limitecl  by  the  size  of  any  mirrors  in 
the  apparatus.  This,  of  course,  is 
true  of  some  other  types  of  ap]5aratus 
for  obtaining  jiolar  curves,  but  they 
are  not  of  the  most  convenient  types, 
whereas  the  i^resent  apparatus  is  a 
very  convenient  one  to  employ,  and 
enables  work  to  be  done  very  quickly. 

The  projjosal  of  Messrs.  Dow  and 
Mackinney  to  attach  a  sheet  of  polar 
co-ordinate  paper  to  the  axis  of  the 
apparatus  and  to  plot  their  readings 
thereon  directly  is  very  interesting. 
and  is,  apparently,  quite  novel.  It 
is  somewhat  remarkable  that,  in  \  ie\\ 
of  the  extreme  simplicity  of  the  prin- 
ciple involved  in  the  polar  curve 
apparatus  and  its  manifest  advantages, 
it  has  not  been  thought  of  and  described 
years  ago,  but,  so  far  as  I  know,  my 


own   publication    was    the    first   to    be 
made  of  this  form  of  apparatus. 
Yours  very  truly, 

Clayton  H.  8HAEr. 

Sir, — I  am  extremely  interested  to 
hear  of  Dr.  Sharp's  form  of  apparatus. 
It  affords  an  instance  of  the  amount  of 
u.seful  information  embodied  in  the 
Johns  Hopkins  lectures,  and  not  readily 
available  elsewhere. 

The  question  of  the  correct  distance 
of  focussing  reflectors  is  one  which 
merits  further  discussion.  Apparently, 
the  existing  usage  in  various  labora- 
tories differs  considerably  in  this 
respect . 

However,  the  alternative  arrange- 
jnent  of  an  inclined  mirror,  permitting 
a  longer  distance  from  the  source,  has 
certainly  advantages,  and  has  been 
applied  to  our  apparatus,  in  such  a  way 
as  to  enable  any  reasonable  testing 
distance  to  be  obtained.  It  occurs  to 
me  that,  in  Dr.  Sharp's  ajiparatus,  the 
fact  that  the  rays  of  light  strike  the 
mat  surface  at  such  an  inclined  angle 
seems  a  pos.sible  drawback. 

I  think  Dr.  Sharp  rather  over-esti- 
mates the  difficulty  of  allowing  for 
stray  light.  One  would,  however, 
naturally  take  other  precautions  wlien 
possible  to  reduce  this  correction,  and 
would  prefer  a  dark  room  when  extreme 
accuracy  is  aimed  at. 

Yours  tiulv. 

J.  S.  Dow. 


Colour  Discrimination  by  Artificial  Light. 


SiK. — I  was  extremely  interested 
in  the  discussion  on  the  above 
subject  in  the  February  number  of 
The.  Illvrmnaling  Engineer.  The 
reseai'ches  of  Mr.  Ritchie  have  evi- 
dently been  made  with  extreme  care, 
and  yet  I  am  of  the  opinion  that  at 
the  present  time  the  photography  of 
coloiu'ed  objects  is  still  not  an  cntirtiy 
reliable  process. 

We  over  here  have  likewise  devi.sed 
colour-boxes,  wherein  the  effects  of 
various  illuminants,  including  the  sjiecial 
10  amj).  colour-n\atching  arc  lamp  can 
be    studied.     I    have    also    added    an 


apjiaratus  making  use  of  Luxfer  prism 
glass  by  means  of  which  daylight 
illumination  can  be  directed  upon  a 
spot  immediately  below  the  boxes, 
where  arrangements  of  coloured  objects 
identical  with  those  in  the  boxes  are 
set  o\it .  Suitable  screens  can  also  be 
iiilcri)osed  by  means  of  which  the  colour 
of  the  light  can  be  regulated  in  each 
case  so  that  the  intensity  of  colour 
and  depth  of  tone  of  the  objects  can  be 
ascertained . 

I  have  also  made  experiments  with 
colour-filters  consisting  of  a  combina- 
tion   of    cobalt-blue    and    nickel-green 
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glassetj,  and  have  noted  witli  interest 
Mr.  Trotter".s  remarks  on  this  point. 
The  suitable  combination  of  the.se 
glasses  demands  great  care  in  order  to 
secure  a  suitable  imitation  of  day- 
light, and  yet  to  avoid  excessive 
absorption  of  light.  It  is  to  be  rc- 
connnended  that  the  cobalt  and  nickel 
ingredients  should  not  be  mixed  or 
melted  into  the  same  glass  screen, 
but  that  two  separate  glasses  should  be 
used.  I  have  also  found  that  the  best 
results  are  .secured  when  the  green, 
glass  is  the  nearer  to  the  hght.  In 
my  experience  the  most  satisfactory 
blue  is  the  so-called  '"  Konigsblau  " 
variety  ;  for  the  green  clement  nickel 
glass  has  proved  to  be  the  best.  The 
proportions  in  which  the  glasses  have 
to  be  combined  naturally  vary  accord- 
ing to  the  lamp  for  %vhich  they  are 
intended  ;  fot  example,  ^\ith  osram 
lamps  a  combination  of  one  blue  glass 
with  two  green  ones,  but  with  a  tantalum 
lamj)  one  blue  and  one  green  glass 
give  the  best  results.  Special  care 
must  also  be  taken  in  the  manufacture 
of  these  glasses  in  order  to  obtain  a 
uniform  distribution  of  density  over 
the  entire  filter. 


Gardner  has  shown  that  the  exce.ss 
of  red  rays  can  be  filtered  out  by 
means  of  a  solution  of  copper  sulphate, 
but  this  screen  is  only  suitable  for 
arc  and  not  for  incandescent  lamps. 
For  the  latter  type  of  lamps,  as  sug- 
gested above,  combinations  of  glasses 
are  preferable.  It  may  be  added  that 
constancy  of  spectrum  is  a  very  im])ort- 
ant  quality  to  secure  in  a  daylight-unit 
of  this  kind.  Lack  of  ))ermanence  in 
the  screen  and  variation  in  the  spectrum 
of  the  source  itself  must  both  be  guarded 
against . 

In  conclusion,  it  may  be  pointed 
out  that  a  more  exact  definition  of 
what  constitutes  daylight  is  needed. 
For  example,  the  indirect  illumination 
from  iliffused  daylight  differs  essen- 
tially from  direct  sunlight.  Possibly  a 
spectrum  corresponding  with  average 
conditions  might  be  adopted  and 
imitated  in  artificial  daylight-units, 
and  it  may  be  hoped  that  wc  shall 
eventually  have  a  more  exact  standard 
of  what  is  required  in  this  respect. 

I  am,  &c., 
Max  Peschke. 
(Holophane  G.M.B.H.,  Berlin.) 


The  New  Mazda   House. 


The  British  Thbmson-Houston  Co.,  Ltd.. 
have  just  opened  their  commantling  new 
premises  at  77,  Upper  Thames  iStrtet 
(London),  and  on  April  29th  an  oppor- 
tunity was  given  to  members  ot  the 
press  to  inspect  tlie  arrangements.  As 
we  go  to  press  we  can  only  refer  very 
briefly  to  this  interesting  \-isit.  but  liope 
to  say  more  on  the  subject  in  our  next 
issue. 

The  new  building  has  an  impressi\e 
frontage,  and  a  floor  space  of  20.000  ft. 
As  one  would  naturally  expect  from  a 
firm  M  liich  makes  a  feature  of  illuminating 
engineering,  the  illmnination  of  the  otiices 
is  very  good,  and  the  .scheme  of  liglit 
decoration    employed    throughout    assists 


it  considerably.  The  various  floors  are 
specifically  devoted  to  carbon,  gem,  and 
Mazda  lamps,  which  are  systeniatieally 
packed  away  in  racks  ready  for  dispatch. 
Many  of  the  oftices  are  lighted  by  in- 
direct miits  on  the  well-known  "  Eye- 
Rest  "  system,  foiu-  largo  units  of  this 
kind  being  employed  in  the  entrance  liall, 
wliile  other  rooms  utilize  appropriate 
Holopliane  reflectors  spaced  high  up  on 
the    ceiling,    out    of   the   direct   range   of 


It  is  anticipated  tliat  this  new  building 
will  become  one  of  the  largest  and  most 
important  centres  for  the  rapid  supply  of 
lam[is  and  wiring  materials. 
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TRADE    NOTES. 


[At  the  request  of  many  of  our  readers  we  are  extending  the  space  devoted  to  Trade  Notes,  and  are  open  to 
receive  for  publication  particulars  of  new  developments  in  lamps,  fixtures,  and  all  kinds  of  apparatus  connected 
with  illumination. 

The  contents  of  these  pages,  in  which  is  included  information  supplied  by  the  makers,  will,  it  is  hoped, 
serve  as  a  guide  to  recent  coiumercial  developments,  and  wu  welcome  the  receipt  of  all  Ijona  Jldc  information 
relating  thereto.] 


Indirect  Lighting  in  Automobile 
Showrooms. 

The  premises  illustrated  herewitli  are 
those  of  the  Chicago  jMotor  Car  Co., 
Michigan  Avenue,  and  the  forni  of  ligliting 
employed  is  the  one  known  in  England  as 
the  "  Eye-Rest  "  system — inarlveted  by 
the  British  Thomson-Houston  Company. 

The  splendid  etfects  of  indirect  illu- 
mination by  this  system  can  be  well 
appreciated  from  the  photograph  repro- 
liiiced  on  this  page.  Timgsten  lamps  are 
suspended  within  reflecting  bowls  of  orna- 
mental   design,    wliich    direct    the    light 


against  a,  briglit  ceiling,  whence  it  is 
reflected  and  tliffiised  tlu'oixghoiit  the 
entire  space. 

Such  a  system  of  indirect  lighting  is 
jjeciiliarly  sititable  to  automobile  show- 
rooms and  garages  because  of  its  com- 
parative freedom  from  shadows. 

It  is  difhciiit,  with  any  pendant  or 
wall-bracket  system  of  ilhmiination.  to 
avoid  shadows  at  the  sides  of  the  cars, 
and  automobile  maniifactiirers  will  agree 
that  for  show  purposes  it  is  most  desirable 
that  every  point  and  detail  of  a  car  should 
be  well  illuminated. 


Welshach  Light  for  Private  House 
Illumination. 

l"\ir  jirixate  house  lighting  by  means  of 
gas  the  Welsbach  Light  Co.,  Ltd.'(  Welsbach 
House.  King's  Cross,  London,  W.C.),  is 
very  fully  ecjuipped.  Whether  it  is  a 
question  of  providing  a  small  cottage  or  a 
huge  residential  mansion  with  means  for 
incandescent  gas  lighting,  the  large 
i-;iiig<'  of  lighting  appliances  which  the 
Welsbach  Company  exhibits  is  at  once 
apjjarent  after  a  visit  to  this  company's 
well-ecjuipped  showToom  at  Welsbach 
House.  Here  everything  is  found  in 
the  way  of  Welsbach  incandescent  gas 
mantles,  upright  and  inverted  burners 
of  a  multitude  of  tjqjes, 
"•  glass  from  the  crudest  design 
to  the  most  artistic  pattern, 
and  fittings  that  would  suit 
a  great  variety  of  tastes. 

The  principal  branch  of  the 
Welsbach  Company's  business 
is,  of  course,  the  manufacture 
of  Welsbach  mantles,  and 
they  claim  to  manufacture  u 
mantle  that  combines  the 
maximmn  life  with  the 
maximum  light. 

We  have  previously  re- 
ferred to  a  little  booklet, 
'  The  Story  of  a  Great  Light,' 
recently  issued  by  the  Wels- 
bach Company,  which  gives 
particulars  of  their  standard 
mantles,  upright  and  inverted,  and  also 
a  short  history  of  the  origin  of  the 
Welsbach  mantle. 

The  saying  "  The  best  is  just  good 
enough  "  might  well  be  applied  to  the 
illumination  of  a  private  house  by  means 
of  gas,  and  here  the  Welsbach  mantle 
will  doubtless  satisfy  the  most  exacting 
demands.  In  any  case  we  recommend 
all  lighting  engineers  to  pay  a  visit  to 
the  Welsbach  Company's  showroom, 
where  they  will  doubtless  find  a  lot  that 
will  interest  them  from  a  gas  illuminating 
point  of  view. 
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A  New  "Gem"  Lamp. 

The  British  Thomson-Houston  Co.,  Ltd- 

(Mazda  House,  77.  lipper  Thames  Street. 
J^ondou.  E.C.).  liave  made  an  important 
addition  to  tiaeir  range  of  Gem  lamps  by 
the  production  of  a  30-watt  lamp  giving 
10  c.-p. 

Three  sizes  of  Gem  lamps  are  now  avail- 
able, viz.,  30-\vatt.  10  c.-p.  ;  45-uatt. 
16  c.-p.  ;  50-watt.  20  c.-p..  and  their 
average  lives  are  1.000  hours,  1..500  hours, 
and  800  hours  respectively.  These  lamps 
are  supplied  to  operate  singly  on  100-130- 
volt  circuits,  and  in  series  on  200-260- 
volt  circuits. 

For  tramway  service  they  can  be  used 
five  in  series  on  500-600-volt  circuits. 

The  B.T.H.  Oem  lamp  satisfies  the 
demand  for  a  lamjj  which  is  more  efficient 
than  the  carbon  lamp,  and  yet  cheaper 
in  first  cost  than  the  metal  filament  lamp, 
and  its  field  of  usefulness  has  been  very 
much  extended  by  the  production  of  the 
new  30-watt  size. 


Indirect  Lighting  by  X-Ray 
Reflectors. 

Our  attention  has  Ircen  drawn  by  the 
British  Thomson-Houston  Co.  to  the 
fact  tliat  the  system  of  indirect  lighting 
em])loyed  in  the  large  dome,  referred  to 
in  our  last  issue  (|).  lOS),  is  the  same  as 
that  which  they  have  introduced,  nndir 
the  title  of  the  "Eye-Rest"  system,  in 
England.  Those  interested  in  this  system 
of  indirect  lighting,  which  is  carried 
out  by  means  of  Mazda  lam]3.s  and 
X-Ilay  reflectors,  will  be  glad  to  know 
that  it  is  available  here  in  England,  and 
is  not  merely  an  example  of  what  is 
done  in  America. 


Spring  Drum  Electric  Light  Fittings- 

\\\'  have  received  from  Messrs.  Charles 
Joyner  &  Co.,  Ltd.  (leknield  Square, 
Birmingham),  some  particulars  of  Sprixg- 
Dru.m  and  other  Flexible  F'ittings 
manufactured  by  them.  Their  spring- 
drum  attachment  for  ^\■inding  up  loose 
flexible  cord  can  be  fitted  to  ordinary 
risc-and-fall  pendants,  and  they  also 
have  a  design  for  a  table  lamp  with  this 
arrangement  concealed  in  the  base.  It 
is  jjointed  out  that  by  using  the  spring- 
drum  ceiling  rose,  which  will  coil  up  as 
nmch  as  50  ft.  of  flexible  cord,  a  great 
economy  can  be  effected  in  such  premises 
as  warehouses,  where  one  portable  lam|i 
may  easily  do  duty  for  six  fixed  lamps 
in  lighting  a  range  of  bins  or  shelves. 


New  Catalogues, 

Messrs.  The  General  Electric  Co.,  Ltd. 
(07.  Queen  Victoria  Street,  London,  E.G.), 
have  recently  issued  the  1911-12  edition 
of  their  complete  bound  catalogue.  It 
has  been  brought  out  in  four  handsomely 
bound  volumes,  rumiing  into  an  aggregate 
of  over  1.000  pages.  Each  of  the  four 
sections  bears  a  distinctive  colour,  and 
each  contains  a  complete  index.  A  neat 
cabinet  is  provided  to  take  the  vohmies. 
together  with  a  loose-leaf  binder,  in  which 
are  to  be  inserted  pamjjhlets  issued  from 
time  to  time  to  bring  the  catalogue  up  to 
date. 

The  apparatus  dealt  with  includes 
almost  every  conceivable  appliance  con- 
nected with  electric  power,  lighting, 
heating,  signalling,  telephony,  &c.  An 
interesting  section  at  the  commencement 
describes,  with  illustrations,  the  organiza- 
tion of  the  G.E.C..  with  its  many  factories, 
stores,  and  branch  offices. 


A  very  comprehensive  catalogue  of 
Reflectors  and  Lighting  Accessories 
of  all  kinds  has  been  sent  to  us  by  Messrs. 
Schneider  &  Naujoks  (218.  Mainzerland- 
strasse.  Frankfurt  \M.).  The  list  has 
been  got  out  in  excellent  style,  with  illus- 
trations, diagrams,  and  curves.  A  large 
number  of  reflectors  for  special  purposes 
is  included,  such  as  for  shop  lighting, 
desk  lighting,  picture  lighting,  &c. 

A  New  High-Voltage  10  Candle- 
Power  Lamp 

Among  further  partii-ulri-s  \\l)icli  have 
been  sent  to  us  liy  Messrs.  Siemens  Bros. 
Dynamo  Works,'  Ltd.  (Tyssen  Street. 
Dalston.  London.  X.E.).  regarding  the 
nc\v  high  \ultage  lamps  of  10  and  10 
'•andle-power  now  being  placed  on  the 
market,  we  notice  that  the  list  price  of 
these  lamjis  will  be  3s.  3rf.  We  are  also 
informed  that  10  candle-power  "  Wotan  " 
lamps  for  voltages  between  90  and  130 
are  being  listed  at  2s.  (id-  The  efficiency 
of  these  lamps,  which  will  have  ))ure 
drawn  tungsten  filaments,  will  be  approxi- 
mately 1  watt  per  candle-power. 

Contracts  Closed. 

We  ar.'  iiil'oniic-(l  tliat  Messrs.  Siemens 
Bros.  Dynamo  Works,  Ltd.,  ha\c  s(<uird 

contracts  for  llie  su]ipiy  of  "  'rantajuui  "' 
and  "  Wotan  "  lamps  to  the  following  : — 

Croydon  Corporation  (for  the  ensuing 
12  months). 

Pontypridd  Urban  District  Council 
(for  the  ensuing  12  months). 

SouthamDton  Harbour  Board. 
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Advances'in  Gas  Lighting. 

On  pp.  259-61  in  this  number  will  lie 
found  an  interesting  account  of  the  strik- 
ing installation  of  shoji  lighting  by  gas 
carried  out  by  ^ressrs.  IChrich  &  (iriitz 
of  Berlin,  at  the  Women's  Kxhiliition  in 
that  city. 

We  understiind  tlu\t  the  well-known 
firm  of  Messrs.  Knipka  &  Jacoby  (11. 
Queen  Victoria  .Street,  London)  are  the 
sole  agents  for  the  latest  foniis  of  Gratzin 
high-pressure  lamps,  some  particulars 
of  which  will  be  found  on  p.  iii.  It  may 
be  added  that  Messrs.  Krupka  &  Jacoby 
are  also  supjiliers  of  electric  lamps  and 
fittings,  being  thus  one  of  the  up-to-date 
firms  in  this  country  that  deal  both  with 
gas  and  electricity. 


Mr.  Sherard  Cowper-Coles  informs  us 
thnt  he  severed  his  connexion  some 
time  ago  with  the  Cowper-Coles  Galvan- 
izing Syndicate,  and  that  he  is  in  no  way 
connected  with  the  Magnet  Gahanizing 
and  Plating  Co..  Ltd.,  which  has  been 
formed  to  acquire  the  business  of  the 
Cow|ier-Coles  Galvanizing  Syndicate. 


Long  Range  Iliuminated  Signs. 

Messrs.  Venner  &  Co.  (0,  Old  Queen 
Street,  Westminster,  London,  S.W.)  have 
sent  us  some  particulars  of  their  li.i.u- 
-MiN.\TED  Signs.  These  are  characterized 
by  the  fact  that  they  are  sjecinlly 
designed  so  that  they  can  be  rend  at 
any  angle,  and,  by  the  use  of  glass 
sjiheres,  a  very  "brilliant  outline  is 
obtained  which  can  be  clearly  read  at  con- 
siderable di.stances.  We  note  that  the 
sign  at  the  Coliseum  has  recently  been 
converted  from  incandescent  to  arc 
lamps,  and  it  is  anticipated  that  this 
tyjie  of  sign  will  be  largelj'  adopted. 

As  we  go  to  press,  Messrs.  Siemens 
inform  us  of  the  following  reduction  in 
price  of  Wotan  lamps  : — 

20-,30  volt,  5,  10,  and  U>  c.-p..  pear- 
shaped  bulbs,  2s.  Irf. 

20-30  volt.  5.  10,  and  10  c.-p..  round 
bulbs.  2s.  id. 

Iron  and  Steel  Institute— Annual 
Meeting. 

The  -Annual  Meeting  of  the  Institute 
will  be  held  at  the  Institution  of  Civil 
Engineers,  Great  George  Street,  West- 
minster, on  May  9th  and  10th,  commen- 
cing each  day  at  10.30  a.m. 


Review    of    the    Technical    Press. 


ILLUMINATION  AND  PHOTOMETRY. 

Taking  first  the  American  contributions, 
we  notice  a  series  of  papers  before  the 
Illuminating  Engineering  Society  (U.S.A.) 
on  Artificial  Da.vlight  arid  Colour.  H.  E. 
Ives  discusses  the  effect  of  illiuiiinants  on 
the  colour  of  objects  mathematically,  and 
concludes  liis  paper  by  some  comments 
on  the  essentinl  factors  in  '"daylight"" 
illuminanls.  Shari>  and  Mili.ab  deal 
with  the  ijroduction  of  artificial  daylight 
from  the  tungsten  lamp,  analyzing  the 
relati\e  ad\'antages  of  coloured  glass  and 
gelatines  for  the  work.  Like  other 
observers,  they  find  that  it  is  difficult 
to  secure  correct  colour  with  an  absorp- 
tion of  less  than  about  87  per  cent.  A 
method  utilized  by  them  is  to  mix  the 
light,  not  by  superimposing  a  green  glass 
over  a  blue  one,  but  by  painting  gelatines 
in  alternate  strijjs  and  using  a  diffusing 
glass  plate  in  addition.  R.  B.  Ht-.ssey 
describes   a    form    of   davliglil    unit    con- 


sisting in  a  modification  in  the  spectrum 
of  the  arclight  by  a  suitable  screen. 

L.  Bell  (Elec.  WoihL  April  13)  de- 
scribes some  researches  on  tlie  com- 
parative amoimts  of  Ultra-violet  Light 
in  Artificial  Illuminants.  His  method 
consists  in  the  use  of  a  screen  to  .separate 
the  ultra-violet  from  the  visible  and 
infra-red  raj's,  and  he  tlien  estimates  the 
amoimt  of  radiation  in  this  form  by 
determination  with  a  bolometer.  Finally, 
he  presents  a  table  showing  the  amount 
of  ultra-violet  energy  present,  for  a  given 
illiunination.  in  various  artificial  illu- 
minants. He  explains,  however,  that 
in  all  these  cases  reasonable  precautions 
would  prevent  the  rays  having  any  in- 
jurious effect  on  eyesight. 

W.  E.  Bakrows  (Elec.  WorM.  March  23) 
presents  a  series  of  curves  showing  the 
effect  of  Heiglit  of  Suspension  on  the 
illumination  in  the  case  of  various 
groups  of  lani]is.      If  the  soiu'ce  consisted 
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of  an  evenly  illuminatd'cl  intiniU'  plane, 
the  height  above  the  working  plane  would 
be  immaterial,  and.  when  lamps  are  spaced 
close  together  evenly  and  equipped  with 
proper  reflectors,  this  condition  can  lie 
quite  closely  approached  in  practice. 

R.  Scott  {Elec.  World,  Feb.  10)  shows 
how  small  a  percentage  of  the  wages 
bill  (usually  well  mider  5  per  cent)  the 
actual  expense  of  ligliting  represents. 
He  also  demonstrates  how  the  improved 
output  resulting  from  improved  illu- 
mination can  be  expressed  in  graphical 
form  and  the  value  of  good  lighting 
brought  home  to  manufactiu'ers. 

Turning  next  to  German  articles,  we 
find  a  nmnber  of  interesting  contributions 
in  Licht  und  Lampe.  LiuniER's  contribu- 
tion on  the  Sensitiveness  of  the  Eye  and 
Radiation  is  concluded,  and  there  are 
several  illustrated  articles  describing 
recent  forms  of  decorative  fittings.  J.  J. 
Schneider  contends  that  the  best  cri- 
terion of  the  illuminating  value  of  a  lamp 
for  street  lighting  is  not  the  mean 
spherical  candle-power  as  usually  defined, 
but  the  "  mean  useful  candle-power."  Iiy 
which  he  means  simply  the  average  r)f 
the  candle-power  in  all  directions. 

In  the  Zeitschrift  fiir  Behuchhiiigti- 
wesen  (April  20)  will  be  foimd  an  interest- 
ing historical  note  on  some  old  lamps 
designed  by  Leonardo  da  Vinci,  who 
appears  to  have  actually  utilized  not  only 
glass  chimneys,  but  also  water-lenses  in 
order  to  concentrate  the  light.  Licht 
und  Lampe  also  describes  an  historical 
exhibition  which  recently  took  place  in 
Copenhagen. 

R.  Stioleb  {Alad.  Wiss.  Wien  Silz., 
July)  contends  that  a  distinct  increase  in 
sensitiveness  in  photometry,  and — what 
is  more  important — greater  comfort  and 
ease  in  reading,  are  secured  by  using 
Binocular  Vision,  and  he  gives  the 
results  of  some  tests  illustrating  this. 

ELECTRIC    LIGHTING. 

P.  Amsler  deals  with  Train  Lighting 
{E.T.Z..  April  4).  When  the  pressure 
is  inconveniently  high  he  recommends 
the  use  of  a  separate  dynamo,  and  shows 
how  the  design  of  this  can  be  arranged 
so  as  to  give  constant  P.D.  at  the  lamps 
with  varying  speed.  >T.  Pole  (K.T.Z.. 
Feb.  16)  describes  some  experiments  on 
The  Mercury  Lamp.  He  presents  curves 
showing  the  distribution  of  brightness 
over  the  tube,  the  centre  third  being 
somewhat  brighter  than  the  extremities. 
He  also  discusses  the  relations  which 
exist  between  eflficiency,  current,  and 
dimensions  of  tube,  pointing  out  tliat 
reduced  diameter  (as  far  as  practicable) 
leads    1o     improved     efliciency.     Finally, 


he  poiiils  ou(  under  what  conditions  the 
light  given  by  an  A.C.  lamp  will  be  the 
same  as  that  of  a  lamp  of  similar  input 
using  direct  current. 

W.  ViEWEOER  (E.T.Z..  April  18)  points 
out  that  the  recently  imposed  tax  on 
carbons  renders  the  need  for  economy' 
more  pressing,  and  suggests  a  method  of 
making  use  of  the  residues  left  in  the 
holders. 

Among  other  articles  we  note  the  results 
of  some  tests  of  incandescent  lamps  on 
electric  railways  in  the  I'nitod  States 
(Elect.  Ry.  Journal,  Feb.  24),  from  which 
it  appears  that  wire-drawn  tvmgsten 
lamps  are  proving  ^•ery  acceptable.  A 
writer  in  the  Elektrotechnischer  Anzeiger 
(March  7)  analyzes  the  costs  of  electric 
lighting  with  glow-lamps  of  different 
c.-p.  and  cost,  and  presents  the  results  in 
t  abular  form .  The  Zeitschrijl  fiir  Beleych  - 
Ivngswescn  continues  its  series  of  articles 
on  recent  patents  on  the  mounting  of 
glowlamp  filaments,  new  forms  of  are 
lamps,  &e. 

GAS,  OIL,  ACETYLENE  LIGHTING,  &c. 

An  interesting  lecture  on  Street  Light- 
ing by  Gas  was  recently  delivered  by 
H.  F.  foTTON  (J,O.L,.  "April  2).  The 
first  part  of  the  discourse  was  devoted 
to  an  aceoimt  of  the  early  history  of  the 
subject,  particulars  being  given  of  the 
lectvu'cr's  experience  in  Dublin.  The 
recjuirements  of  street  lighting  are  ana- 
lyzed, and  it  is  suggested  that  no  street 
should  have  less  than  0-007  c.-p.  per 
square  foot  ;  also  that  a  large  number 
of  small  imits  is  in  general  preferable 
to  a  few  powerful  ones.  In  conclusion, 
some  different  forms  of  torches,  using 
benzine,  acetylene,  &c.,  are  described. 
In  the  American  papers  some  interesting 
examples  are  given  of  shop  window 
lighting,  and  there  is  also  an  article  show- 
ing the  value  of  improved  lighting  in 
raising  the  status  of  a  street.  The  find- 
ings of  the  New  York  Public  Service 
Commission  on  Pressure  (Am.  Oaslijilit 
Jour.,  April  8)  are  interesting.  A  mini- 
mum pressiu-e  of  2  in.  and  a  maximum 
of  6  in.  are  prescribed,  and  it  is  added 
that  the  average  daily  variation  should 
not  exceed  2  in.  Recommendations  are 
also  given  on  the  maximum,  momentary, 
and  "  pulsating  "  pressure  variation. 
Several  articles  describe  suspension  ar- 
rangements for  high  candle-power  lamps. 

There  are  also  several  contributions 
dealing  with  the  applications  of  Acetylene 
in  Mines  and  Churches,  and  a  comparative 
table  of  costs  of  electricity,  spirit  acety- 
lene. &c..  will  be  foimd  in  the  Rev.  des 
^Jclairafir.i  (A|)ril  15), 
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l)olopl)ane  Eumeten 

Tlie  simple  and  portable  apparatus  for  measuring 
illumination,  surface=brightness,  or  reflecting  power. 

Can  be  carried  from  place  to  place  with  the  ease 
of  a  small  hand  camera. 

Dimensions  only  51"  x  4j"  x  If";  case  and  accumu- 
lator supplied. 

Measurements  from  0*01  to  2000  foot-candles  can 
be  made. 


Showing  general  appearance  of  new  model  of  Holopliane  Ijiiniotfr. 
(Dimensions  :  oj"  x  4|"  x  1^".) 

The  Holophane  Lumeter  is  of  value  not  only  to 
lighting  engineers,  but  to  architects,  medical  officers, 
factory  inspectors,  photographers,  and  many  others 
w^ho  require  an  apparatus  which  is  both  accurate  and 
easy  to  use. 

The  iieir  nioiJeJ  mul   speeinl   aeressfnies  fof 
dniilhjh  tmcnsn  re  in  en  f,  «fv..  are  iiotr  ready. 


For  all  particulars  apply  to— 
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12,  Carteret  St.,  Queen  Anne's  Gate,  S.W. 
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EDITORIAL. 


The  Past  Session  of  the  Illumin- 
ating Engineering  Society. 

The  Third  Annual  Meeting  of  the 
Society  was  held  on  May  14th,  and  on 
p.  299  readers  will  find  the  customary 
Keport  of  the  Council.  Progress  is 
again  satisfactory.  The  Society  is 
emerging  from  its  preliminary  state 
of  considering  principles  in  illumin- 
ating engineering,  and  is  passing  on 
to  practical  applications.  Definite 
recommendations  will,  it  is  hoped,  be 
formulated  before  long  by  the  Com- 
mittees on  Street,  School,  and  Library 
Illumination. 

It  is  gratifying  to  record  an  increase 
of  nearly  eighty  in  numbers,  the 
membership  ■  f  the  Society  now 
ap|iroaching  350.  But,  what  is 
even  more  satisfactory  to  notice, 
the  Society  continues  to  attract 
the  attention  of  eminent  authorities 
in  different  jjarts  of  the  world, 
and  is  fully  maintaining  its  position 
as  a  truly  international  and  impartial 


body.  The  Society  has  already  made 
its  influence  felt  in  connexion  with 
the  important  international  congresses 
which  have  recently  taken  place  on 
industrial  hygiene  and  engineering, 
and  it  is  shortly  to  be  represented 
once  more  at  the  coming  International 
Congress  for  the  Prevention  of  Indus- 
trial Accidents  in  Milan.  We  regard 
participation  in  these  international 
congresses  as  among  the  most  valuable 
means  of  securing  recognition  of  the 
aims  and  work  of  the  Society,  and  we 
intend  to  deal  specially  with  the 
proposed  International  Commission  on 
Illumination,  to  be  formed  as  a  result 
of  the  resolution  at  the  Turin  Inter- 
national Electrotechnical  Congress  held 
last  year. 

The  International  Commission 
on  Illumination. 

This  resolution  sanctioning  the  in- 
itiative taken  by  the  Illuminating 
Engineering  Society  of  London  to 
form  an  International   Commission  on 
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Illumination  was  certainly,  for  our 
movement,  one  of  the  most  important 
events  of  the  year.  If  this  scheme  can 
be  carried  to  fruition,  the  Society  will 
in  this  way  alone  have  more  than  justi- 
fied its  existence.  Preliminary  negotia- 
tions are  now  going  on  and,  as  alter- 
native schemes  may  possibl}'  occur  to 
others  interested  in  the  movement,  we 
should  like  to  take  this  opportunity  of 
explaining  our  view  as  to  how  such  a 
Commission  should  be  composed  in 
order  to  secure  a  permanent  and  satis- 
factory solution  of  the  problems  in- 
volved. 

As  regards  the  constitution  of  the 
Commission  the  first  steyj  will  doubtless 
be  the  formation  of  national  committees 
on  lighting  in  the  various  countries  (in 
the  same  way  as  has  been  done  in  the 
case  of  the  very  ably  organized  Inter- 
national Electrotechnical  Commission). 
Delegates  from  these  national  com- 
mittees, distributed  according  to  a 
properly  organised  scheme,  would  form 
the  International  Commission.  The 
national  committees  should  obviously 
comply  with  two  requirements  (1)  They 
should  occupy  an  impartial  position 
towards  the  various  illuminants,  gas, 
and  electricity  being  equally  repre- 
sented, and  (2)  They  should  be  so 
composed  as  to  ensure  due  weight 
being  given  to  the  various  non- 
engineering  aspects  of  illumination, 
medical,  architectniral,  &c.,  in  the 
deliberations  of  the  Committee.  A 
third  desirable  requirement  might  also 
be  mentioned,  namely,  that  arrange- 
ments should  be  made  for  the  represen- 
tation of  the  various  societies  and  asso- 
ciations interested  in  illumination — 
bodies  whose  influence  could  naturally 
aid  the  work  of  the  committee  con- 
siderably. We  may  also  venture  to 
hope  that  a  committee  so  constituted 
would  deserve  and  receive  Grovernment 
support. 

We  feel  convinced  that  it  is  only  by 
meeting  all  these  requirements,  and 
by  establishing  a  Commission  which  is 
authoritative,  impartial,  and  really 
international  that  a  permanent  solu- 


tion of  illuminating  engineering  prob- 
lems can  be  obtained.  We  have  many 
instances  before  us  of  committees 
which  have  done  good  work  and  are 
composed  of  very  able  members,  and 
yet  have  failed  to  secure  the  necessary 
world-wide  recognition.  In  each  case 
there  is  the  difficulty  that  they  do  not 
meet  the  conditions  demanded  of  an 
ideal  international  and  impartial  body. 
Consequently  their  conclusions  can  only 
be  accepted  over  a  limited  area. 

Now  it  might  perhaps  be  suggested 
that  the  required  International  Com- 
mission might  be  constituted  by 
amending  one  of  these  existing  com- 
mittees. But  it  need  hardly  be  pointed 
out  how  exceedingly  difficult  is  such 
amendment  in  the  case  of  an  existing 
body  constituted  to  do  prescribed 
definite  work  and  possibly  tied  to 
certain  interests  from  which  it  derives 
support.  Moreover  it  is  highly  prob- 
able that  even  were  it  found  possible 
to  extend  the  membership  and  func- 
tions of  such  a  committee  so  as  to  give 
it  the  required  international  scope  it 
would  suffer  from  the  fact  of  its 
having  been  originally  Connected 
mainly  with  a  certain  country  or 
illuminant.  To  single  out  one  of 
the  existing  committees,  again,  is 
in  itself,  apt  to  provoke  jealousy  and 
opposition  on  the  part  of  the  others. 
Finally  there  is  the  additional  objec- 
tion that  the  existing  committees  are 
almost  entirely  of  a  technical  and 
engineering  character.  In  order  to 
enable  them  to  deal  widely  with 
general  problems  of  illumination  it 
would  be  necessary  to  alter  them  out 
of  all  recognition. 

For  these  reasons  we  hold  that,  in 
order  to  secure  lasting  success,  the 
only  satisfactory  plan,  would  be  to 
create  a  new  Commission  specially 
constituted  for  the  purpose  in  view. 
This  Commission  would  naturally  take 
full  advantage  of  the  work  done  by 
other  existing  bodies  and  co-operate 
with  them,  as  far  as  possible.  In 
passing  we  should  like  to  express  our 
recognition  of  the  very  valuable  service 
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accomplished  by  some  existing  associa- 
tioDS  and  particularly  of  the  admirable 
concerted  photometric  work  now  being 
undertaken  by  the  authorized  labora- 
tories in  this  country,  on  the  Conti- 
nent, and  in  the  United  .States. 

The  London  Illuminating  Engineer- 
ing Society  received  a  mandate  from 
the  electrical  industry  at  Turin,  and 
it  is  now  desired  to  secure  similar 
support  from  the  gas  industry.  This, 
unfortunately,  cannot  be  done  quite 
so  readily  as  in  the  case  of  the  elec- 
trical industry,  since  there  exists  no 
similar  organisation  capable  of  doing 
for  gas  what  the  International  Elec- 
trotechnical  Commission  does  for 
electricity.  We  venture  to  suggest 
that  the  gas  industry  would  greatly 
benefit  by  an  organisation  of  this 
kind.  There  are  many  questions  of 
international  interest  which  such  a 
Commission  could  settle,  and,  as  sug- 
gested above,  its  formation  should 
greatly  simplif}'  the  task  of  forming 
the  International  Commission  on  Illu- 
mination. We  put  forward  this 
suggestion  as  one  which  should  appeal 
strongly  to  the  gas  industry,  and  we 
hope  that  it  will  find  due  support 
from  the  respective  gas  Institutions 
throughout  the  world. 

The  Title   of  "illuminating 
Engineer," 

There  is  one  other  section  of  the 
Keport  of  the  Council  of  the  Illu- 
minating Engineering  Society  on 
which  we  would  lay  special  stress — 
that  relating  to  the  use  of  the  title 
"  Illuminating  Engineer." 

From  the  commencement  of  the 
career  of  the  Society  it  has  been 
recognized  that  membership  in  the 
Society  does  not  confer  the  right  to 
make  use  of  this  title.  The  Society 
is  an  Illuminating  Engineering 
Society  and  not  a  Society  of  Illu- 
minating Engineers.  It  has  been 
from  the  first  quite  clear  that  this 
course  should  be  followed,  and  mem- 
bers have  honourably  observed  the 
traditions    of    the     Society    in     this 


respect.  For  the  present  it  is  hardly 
possible  to  define  the  qualifications  of 
the  illuminating  engineer  precisely. 
Some  men  have  specialized  almost 
entirely  in  one  branch  of  lighting, 
others  are  members  of  some  recognized 
profession  who  take  an  interest  in 
lighting  matters.  In  neither  case 
could  the  claim  to  be  an  illuminating 
engineer  in  the  proper  sense  of  the 
word  be  justified,  and  yet  both  men 
may  be  valued  members  of  the  Illu- 
minating Engineering  Society. 

The  career  of  the  Society  has  been, 
as  the  President  once  happily  put  it, 
a  career  of  self-education.  During  its 
first  three  years  of  existence  a  great 
deal  has  been  learned.  In  course  of 
time  the  Society  will  doubtless  find 
itself  in  a  better  position  to  define 
more  precisely'  what  the  qualifications 
of  the  illuminating  engineer  should 
be,  and  eventually  obtain  recognition 
for  the  title  to  be  used.  It  is  also 
conceivable  that  it  might  ultimately 
come  to  regard  some  other  title  as 
more  appropriate  to  confer  on  its 
members. 

Illuminating  engineering  is  not 
a  closed  profession  in  the  same  sense 
as  are  the  medical  or  legal  professions  ; 
but  the  Society  may  be  expected  to 
exercise  its  influence  to  avoid  the 
movement  being  brought  into  dis- 
repute by  people  who  profess  to  be 
illuminating  engineers  but  may  not 
have  even  studied  the  elements  of  the 
subject. 

We  insist  upon  this  point,  because 
our  attention  has  been  drawn  to  cases 
in  which  the  term  has  been  used  by 
men  who,  in  our  opinion,  have  no 
claim  whatever  to  be  considered 
experts  in  lighting  matters — who  are 
not  even  members  of  our  Society,  or 
fully  qualified  members  of  any  recog- 
nised established  profession.  The 
public  must  be  warned  against  trusting 
the  representations  of  such  persons, 
and  may  rest  assured  that  their  claims 
receive  no  support  whatever  from  the 
Council  of  the  Illuminating  Engineer- 
ing Society. 
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A  State  Committee  on  the 
Hygienic   Aspects   of  Lighting. 

(-)n  pp.  284,  285  readers  will  find  the 
text  of  several  very  important  questions 
asked  in  the  House  of  Commons  by 
Mr.  A.  Lynch,  M.P.  on  May  16th.  The 
first  of  these  related  to  the  prevalence 
of  miners'  mystagmus  which  recent 
investigations  by  Dr.  Llewellyn,  Dr. 
Court,  the  late  Dr.  Thompson  of  Cardiff, 
and  others  ascribe  to  the  inadequate 
lighting  from  miners"  lamps.  The 
other  two  questions  called  attention  to 
the  findings  of  the  recent  Dejjartmental 
Committee  on  Accidents,  which  laid 
stress  on  the  need  for  a  standard  of 
lighting  in  factories,  and  to  the  action 
of  the  French  Government  in  appoint- 
ing a  Committee  on  the  Hygienic 
Aspects  of  Lighting.  It  was  pointed 
out  that  the  recent  Congress  on  Indus- 
trial Hygiene  in  Belgium  had  also 
devoted  much  consideration  to  the 
practical  importance  of  good  lighting 
and  that  at  the  International  Congress 
in  Turin  in  1911  it  was  decided  to 
appoint  an  International  Commission 
on  Illumination.  In  view  of  these 
facts,  Mr.  Lynch  urged  that  a  com- 
mittee with  similar  aims  to  that  formed 
in  France  should  be  established  in  this 
country.  The  Home  Secretary  (Mr. 
M'Kenna)  replied  that  the  matter  had 
been  under  the  consideration  of  his 
department  for  some  time  past  and 
that  he  proposed  in  the  near  future  to 
appoint  a  departmental  committee  to 
inquire  into  and  report  upon  the  subject. 

To  those  concerned  with  illumination 
the  Home  Secretary's  assurance  will  be 
very  welcome.  It  is  satisfactory  to 
find  that  this  country  is  not  going  to 
remain  passive  but  proposes  to  co- 
operate in  what  other  nations  are  doing. 
We  have  every  reason  to  hope  that  the 
enterprising  step  taken  by  France  will 
be  followed  elsewhere  on  the  Continent 
so  that  we  may  >ee  shortly  established 
effective  co-operation  throughout 
Europe  as  well  as  in  the  United  States. 

At  the  same  time  we  hope  that  the 
Home  Office  will  not  confine  itself  to 
the    appointment  of  a   departmental 


committee.  It  should  also  take  note 
of  the  findings  of  this  committee 
and  subsequently  apply  the  results 
in  all  directions  concerned  with  the 
proper  use  of  light  from  the  hygienic 
standpoint  and  as  a  precaution  against 
accidents.  The  questions  which  have 
been  specially  brought  before  the 
notice  of  the  Home  Secretary  are  in 
themselves  exceedingly  complex  and 
important,  and  there  are  many  others 
which  might  well  fall  within  the 
scope  of  the  proposed  Commission. 
On  all  such  points  what  is  needed 
is  a  really  impartial  and  authoritative 
investigation,  and  the  very  best  expert 
advice  would  be  required.  It  is  also 
essential  to  give  the  conclusions 
reached  the  widest  possible  publicity. 

We  hold  that  this  question  of  good 
illumination  is  one  of  national  im- 
portance. It  affects  directly  the  very 
large  number  of  people  in  this  country 
connected  with  the  lighting  industry. 
But  good  lighting  is  a  necessity 
wherever  work  is  carried  on  and  the 
influence  on  health  and  loss  of  time 
and  labour  through  defective  con- 
ditions of  illumination  in  the  schools 
and  factories  of  England  alone  is 
simply  incalculable. 

Some  of  our  members  have  expressed 
the  hope  that  the  time  is  not  far  distant 
when  we  will  see  the  appointment  of  a 
Royal  Commission,  on  which  repre- 
sentatives of  the  various  systems  of 
illumination  and  the  technical,  medical, 
architectural  and  other  aspects  of  the 
subject  will  be  adequately  represented. 

In  conclusion,  we  should  like  to 
express  our  appreciation  of  the  service 
done  by  Mr.  Lynch  in  drawing  atten- 
tion to  these  matters  in  the  House, 
and  to  the  Home  Secretary  for  the 
sympathy  shown  in  the  aims  and 
work  of  the  Illuminating  Engineering 
Society.  Needless  to  say,  we  shall  be 
only  too  glad  to  render  any  possible 
assistance  in  this  matter,  and  would 
be  prepared  to  give  wide  circulation 
to  any  useful  information  placed  at 
our  disposal  on  this  subject. 

Leon  Gaster. 
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Review  of  Contents  of  this  Issue. 


The  Technical  Section  in  the  present 
number  opens  witli  an  article  on  the 
Lighting  of  Cotton  Mills  (p.  279). 
The  autlior  di.scusse.s  the  requirements 
for  work  of  this  kind,  pointing  out  the 
necessity  for  good  iUuniination  when 
complicated  machinery  and  intricate 
manipulation  of  the  tread-thread  have 
to  be  supervised.  Good  daylight  is  also 
essential.  Prismatic  glassware  is  com- 
ing into  use  in  order  to  improve  the 
natural  condition.s  and  the  .shape  of 
modern  buildings  is  also  being  de- 
signed to  the  same  end. 

Following  this  will  be  found  the 
text  of  several  important  questions 
asked  in  the  House  of  Commons  by 
Mr.  Arthur  Lynch,  urging  the  value 
of  a  Commission  on  the  Hygienic 
Aspects  of  Illumination.  It  is  pointed 
out  that  a  precedent  in  this  direction 
has  been  established  by  the  action  of 
the  French  Government,  and  that 
stress  was  laid  on  the  claims  of  good 
illumination  in  factories  by  the  recent 
Departmental  Committee  on  Accidents. 
Another  instance  of  a  problem  need- 
ing investigation  is  "  miner's  nys- 
tagmus," which  appears  to  be  partlj^ 
due  to  defective  lighting.  In  reply  to 
these  questions  the  Home  Secretary 
states  that  he  is  favourabh'  considering 
the  matter,  and  that  it  is  projiosed 
to  appoint  a  departmental  committee  on 
illumination  very  shortly.  Another 
matter  discussed  is  the  lighting  of  the 
House  of  Commons. 

On  p.  278  will  be  found  short  notes 
relating  to  the  lecent  Photographic 
Exhibition,  and  the  change  in  public 
opinion  as  regards  illumination  in 
Germany  since  the  beginning  of  the  last 
century.  An  interesting  article  from 
a  German  paper  of  1817  on  this  subject 
is  quoted.  On  p.  286  will  be  found 
an  illustrated  account  of  some  in- 
genious forms  of  Table  Lamps  made  of 
crockery  ware. 


JEngincering  Society.  The  discus- 
sion on  the  papers  by  Mr.  W.  R.  Raw- 
lings  and  \V.  H.  Y.  Webber  on  Private 
House  Lighting  is  reproduced.  The 
majority  of  the  speakers  concede  the 
view  that  the  opinions  of  the  consumer 
require  to  be  consulted  to  an  exceptional 
extent  in  this  branch  of  lighting ; 
on  the  other  hand  several  common 
faults  in  lighting  are  pointed  out.  It 
is  suggested  that  the  illuminating 
engineer  could  often  give  valuable 
advice,  and,  when  these  matters  have 
been  more  completely  threshed  out, 
should  be  in  a  stronger  position  to  put 
his  views  forward. 

The  next  item  is  the  account  of  the 
Annual  General  Meeting  (pp.  296-98), 
the  report  of  tlie  Council  was  presented, 
several  minor  alterations  in  the  con- 
stitution of  the  Society  were  made, 
and  the  customary  formal  resolutions 
passed.  The  Report  of  the  Council 
is  given  in  extenso  (jjp.  299-305). 
Points  that  receive  special  comment 
are  the  growing  international  connexion 
of  the  Society  and  the  vista  of  important 
work  that  is  opening  up.  One  of  the 
most  important  events  of  the  year  is 
the  resolution  sanctioning  the  formation 
of  an  International  Commission  on 
Illumination.  In  addition,  valuable 
practical  work  will,  it  is  expected,  be 
performed  by  the  Joint  Committees  on 
School,  Street,  and  Library  Lighting 
now  in  existence.  The  Hon.  Secretary 
is  about  to  undertake  a  tour  on  the 
Continent  and  in  the  United  States, 
^ihich  will,  it  is  hoped,  lead  to  further 
co-operation.  The  membership  of  the 
Society'  now  exceeds  340,  and,  apart 
from  this  great  numerical  increase 
during  the  season,  the  support  of  many 
distinguished  authorities  throughout 
the  world  has  been  secured.  This  is 
illustrated  by  the  complete  list  of 
members  reprinted  in  the  present 
number. 


Following  this  \\ill  be  found  the  At  the  end  of  the  number  will  be 
the  portion  of  the  magazine  devoted  to  found  the  usual  Review  of  the  Techni- 
the  Transactions  of  tlie  ^lluminatiltO    cal  Press  and  the  Trade  Notes. 
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The  Photographic  Exhibition  at  the  Horticultural  Hall 
(Westminster). 


At  the  Photographic  Arts  and  Crafts 
Exliibition  which  has  recently  ter- 
minated at  the  Horticultural  Hall, 
quite  a  number  of  exhibits  of  more 
than  casual  interest  to  lighting  engi- 
neers were  to  be  seen.  There  were 
of  course  displays  of  manj-  varieties 
of  cameras  and  photographic  accessories, 
including  the  new  "  Hydra  "  jjlate  of 
the  Paget  Prize  Plate  Co.  which  is 
stated  to  be  incapable  of  over-exi^osure. 
There  were  also  a  number  of  striking 
photographic  art  reproductions  and 
examples  of  colour  pliotograj^hy.  A 
notable  stall  «as  that  of  Messrs.  R.  & 
J.  Reck  Ltd.  where  demonstrations  of 
lens   work    the   absorption   of   various 


glasses,  methods  of  detecting  striation, 
&c.  were  to  be  seen. 

Another  feature  of  the  exhibition 
was  cinematograph  and  projection  appa- 
ratus. The  small  automatic  enclosed 
arc  for  projection  work  of  the  West- 
minster Engineering  Co.  using  2J  to 
4i  amperes  was  of  interest,  the  two 
carbons  being  mounted  at  right  angles. 
Another  compact  lamp  of  this  kind  is 
the  "  Klimax  "'  (W.  Rutcher  &  Sons), 
in  which  the  carbons  are  mounted 
horizontally  and  parallel,  and  can  be 
fed  towards  the  condenser  by  a  simple 
t\iisting  movement.  This  arrangement 
is  claimed  to  have  the  great  advantage 
of  removing  all  obstruction  to  the  light 
due  to  the  carbons. 


A  Century  of  German  Gas  Lighting,  1912  and  1819. 

Ry   an    EnGINEKPvINC   CORRESrONDENT. 


It  is  now  just  a  hundred  years  since 
gas  lighting  was  introduced  into  Gei- 
many.  The  novelty  was  due  to  the 
mining  and  metallurgical  engineer.  Prof. 
Lampadius  of  F;ei))erg  in  Saxony,  \\ho 
lighted  his  dwelling  with  the  new 
ilhiminant. 

Even  in  the  nineteenth  century  its 
introduction  was  no  easy  matter.  The 
Kdlnische  Zeilung  for  Marcli  2Sth,  1819. 
gives  seven  reasons  against  its  intro- 
duction : — 

1.  Theological. — The  use  of  gas  would 
counteract  the  general  plan  of  nature, 
by  which  there  must  be  darkness  by 
night. 

2.  Medical. — The  vajiouis  would  be 
injurious,  the  bright  light  would  induce 
people  to  remain  in  the  streets  too 
long  at  night,  and  cause  an  increase 
in  the  number  of  colds. 

3.  Legal. — Gas  lighting  must  be  in- 
troduced at  public  expen.se,  and  the 
cost  would  be  borne  by  people  ^^ho 
would  not  desire  the  extra  illumination. 


4.  Moral. — The  fear  of  darkness, 
which  deters  many  ^\eak  persons  from 
sin,  ^^•ould  disappear,  and  drunkenness 
and  immorality  would  be  increased. 

5.  From  the  standjioint  of  the  jjolice. 
— Horses  \\ould  shy,  and  thieves  be 
emboldened. 

0.  Economic. — Large  sums  of  money 
would  find  their  way  yearly  abroad. 

7.  Popular. — The  effect  of  the  usual 
illuminations  on  national  holidays 
would  be  diminislied  by  the  daily 
lighting  U13. 

It  appears,  however,  that  these 
arguments  were  not  considered  as 
inianswerable,  and,  indeed,  since  that 
day  illumination  has  been  found  to 
have  almost  an  exactly  opposite  effect 
to  that  feared — e.g..  it  is  now  regarded 
as  essential  to  health  and  its  provision 
as  a  public  duty  ;  it  is  also  one  of  the 
most  valuable  aids  to  the  police.  Again 
modern  methods  of  lighting  add  greatly 
to  the  effectiveness  of  spectacular 
effects,  which  have  lost  none  of  their 
popularity. 
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TECHNICAL    SECTION. 


The  Editor  ivhile  not  soliciting  contributions,  is  willing  to  consider  the  publication 
of  original  articles  submitted  to  him,  or  letters  intended  for  inclusion  in  the 
correspondence  columns  of '  The  Illuminating  Engineer.' 

The  Editor  does   not  necessarily  identify   himself  with  the  opinions  expressed 
by  his  contributors. 

The  Illumination  of  Cotton  Mills. 

By  a  Textile  Correspondent. 


OlJR  greatest  indoor  indiistry -- the 
manufacture  of  cotton  in  all  its  branches 
— has  suffered  long  and  seriously  from 
the  indifferent  illumination  of  its  opera- 
tive establishments.  Up  to  recently 
it  was,  indeed,  a  rare  discovery  to  find 
a  cotton  mill  adequately  lighted  by 
artificial  means.  And  even  to-day  the 
illumination  of  spinning-rooms  and 
weaving-sheds  generally  is  below  what 
may  be  reasonably  expected,  when 
we  consider  the  means  which  modern 
science  has  placed  within  our  reach  for 
effective  improvement. 

Necessity  for  Good  Lighting. 

In  few,  if  any,  occupations  is  the 
need  for  good  lighting  more  essential 
than  in  the  cotton  industry.  And  in- 
difference in  this  respect  is  often 
answerable  for  severe  accidents,  de- 
fective eyesight,  and  poor  jjroduction. 
The  processes  in  cotton  mills  are  highly 
technical  ;  and  the  best  possible  illu- 
mination is  of  the  greatest  import  when 
weavers  are  dealing  with  40  to  60 
threads  to  the  lineal  inch,  or  sjJinners  are 
watchiaig  a  thousand  threads  of  eighties 
counts  throughout  the  length  of  a 
spinning- jnule.  When  threads  snap  (as 
they  do  on  all  looms  and  frames),  it 
is  necessary  not  only  to  see  where  they 
snap,  but  how  to  piece  them  ;  and  a 
weaver's  knot  is  a  piece  of  work  which 
requires  to  be  seen  to  be  properly 
executed.  Besides,  every  machine  in 
the  cotton  mill  bristles  with  wheels 
of  a  more  or  less  dangerous  character. 
And   although   many   of   these   are  so 


guarded  that  operatives  would  not  be 
likely  to  receive  injury  in  the  ordinary 
course  of  their  employment  in  daylight, 
the  situation  is  materially  changed 
when  these  machines  are  shrouded  in 
semi-darkness.  Driving  pulleys  and 
belts  of  sev'eral  machines  are  uncovered 
for  practical  reasons  ;  such  machines, 
for     example,     are     carding     engines. 


Fig.  1.— Roving  frames  (i-unning  at  full  sjieed) 
in  a  cotton  mill  lighted  by  incandescent  gas, 
Photograph  taken  at  night. 

slubbing  frames,  intermediates,  and 
roving  frames.  Bad  lighting  of  these 
parts  may,  at  any  moment,  be  the 
direct  cause  of  serious  accidents  to 
operatives,  passing  and  repassing  with- 
out being  able  to  estimate  their  near- 
ness to  point.s  of  danger. 

In  old  mills  the  floors  are  still  to  be 
found  made  of  stone  flags,  sadly  lacking 
in  common  level,  with  pieces  broken 
off,  and  gaps  left  which  are  veritable 
traps  to  the  unwary.     It  will  be  per- 


280 


THE   ILLUMINATING   ENGINEER. 


fectly  obvious  that  a  slip  liere  in  the 
dark,  near  dangerous  parts  of  the 
machinery,  may  be  fraught  ^^■ith  haz- 
ardous consequences. 

Furthermore,  in  card-rooms,  winding 
rooms,  and  mule  rooms  rails  are  laid 


Fig.  2. — Jentij'-gafe  (mule-room)  of  a  cotton 
mill,  showing  dark  floor  and  wheel  rails.  Note 
the  complexity  of  the  machinery  and  the  need 
for  good  illumination. 

on  the  floors  for  the  purpose  of  trans- 
ferring the  material  on  bogeys  or  trucks 
from  these  rooms  to  other  departments 
of  the  mill.     These  rails,  from  constant 


bet\\'ecn  each  pair  of  mules,  the  rails 
on  which  the  carriage  wheels  run  are 
raised  above  the  floor  level  from  one  to 
four  inches.  What  then  must  a  badly 
lighted  jenny  gate  mean  to  the  men 
and  boys  «ho  are  constantly  crossing 
these  rails  ^\'ith  bare  feet  !  It  is  little 
wonder  that,  with  the  greatest  possible 
care  on  their  part,  they  have  .toes 
knocked  up,  feet  cut,  and  heels  bruised. 
Such  incidents  seldom  happen  in  a 
well-lighted  jennj'  gate. 

Accidents  in  the  Dark. 

Although,  in  point  of  fact,  the 
greatest  number  of  accidents  occiu" 
between  10  and  12  o'clock  in  the  fore- 
noon, and  between  3  and  5  o'clock  in 
the  afternoon,  it  frequently  happens 
that  very  serious  casualties  transpire 
in  semi-darkness.  An  operative  slips 
and  falls  on  a  badly  lighted  floor,  and 
is  powerless  to  avoid  collision  with  a 
machine  in  close  proximity.  An  atten- 
dant is  cleaning  the  iron-plate  guards 
which  cover  the  intake  of  dangerous 
wheels,  when   her   cleaning-cloth    goes 


Fig.  3. — Showing  good    daylight     illumination    of     passages    in    a    King-spinning   room. 
Note  also  pipes  from  ceiling  terminating  in  flat-flame  burners. 

usage,    become    as    shppery    as   glass;  beyond  the  guard  and  becomes  enmeshed 

and  it  is  adequate  illumination  more  in  the  wheels,  her  hand  probably  follow- 

than  any  other  factor  which  prevents  ing  the  cloth.     A  spinner  is  oiling  his 

them  being  fruitful  sources  of  accident,  machine  in  the  dim  twilight,  when  it 

In  the  "  jenny  gate,"  that  is  the  space  is   extremely   difficult   to   see   the   oil- 
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holes.  He  cautiou.sly  adopts  his  forp- 
fiiiger  as  an  indicator,  and  i.s  seized  in 
the  dark  by  wheels  clo.se  by. 

In  mills  erected  t\^■enty  to  thirty 
j'ears  ago  machines  are  frequently 
placed  so  near  each  other  that  there  is 
barely  room  to  pass  between.  Card- 
room  operatives,  with  loose  clothing, 
run  considerable  risk  among  these 
machines  when  the  passages  are  in 
darkness.  Similarly,  stairways  suffer 
from  bad  illumination.  One  dim  gas 
light  at  eacli  angle  of  the  stairs  is  often 
counted  sufficient,  and  these  being  of 
stone  operatives  are  liable  to  fall 
through  being  unable  to  distinguish 
the  edges  of  the  steps.  A  false 
sense  of  economy  is  sometimes  the 
cause  of  these  steps  being  in  total 
darkness  until  close  on  6  a.m.  It  is 
a  profound  mistake  to  have  scores  of 
operatives  ascending  and  descending 
several  flights  of  stone  steps  without 
proper  illuminants. 

Present  Stage  of  Progre.s.s. 

The  apathy  which  has  checked  the 
progress  of  mill  lighting  is,  jjerhaps, 
somewhat  due  to  lack  of  standards. 
We  have  already  standards  of  tem- 
perature with  which  workrooms  may 
be  compared  by  the  thermometer.  -  We 
have  also  standards  of  ventilation  deter- 
mined by  the  anemometer.  But  photo- 
metric calculations  and  standardizing 
in  cotton  mills  is  practically  an  "■  un- 
known quantity."  And  until  we  pojssess 
some  adequate  and  convenient  means 
of  .surmounting  this  difficulty  mill 
lighting  is  likely  to  suffer. 

Quite  recently — after  a  century  of 
cotton  mills — basement  rooms  have 
been  wonderfully  imj)roved  by  the 
introduction  of  prismatic  glass  as  a  sub- 
stitute for. the  old-time  small  panes  of 
greenish-tinted  material.  It  is  now 
becoming  apparent  to  leading  manu- 
facturers that  direct  skylight,  through 
a  prism,  is  of  far  greater  working  value 
than  the  light  reflected  from  brick  walls 
and  assisted  by  poor  gas  jets.  Direct 
sunlight  is  now  admissible  in  rooms 
where  aforetime  it  was  impossible. 
In  cotton-land,  imiovations  of  this 
character  move  slowly  ;  but  signs  are 
not  wanting  that  prismatic  gla,ss  for 


the   lower  rooms   of  cotton  mills  will, 
ere  long,  be  generally  adopted. 

For  artificial  lighting  some  cotton 
mills  still  hold  tenaciously  to  the  anti- 
quated use  of  gas  jets  with  small 
burners.  The  illumination  from  these 
is  much  below  the  standard  required 
for  the  technical  A\ork  involved.  But 
custom  dies  hard.  This  form  of  gas 
illumination  availed  a  century  ago ; 
and  it  must,  forsooth,  avail  now. 
Ten  years  ago  it  ^^as  a  rare  occurrence 
to  find  a  mill  with  the  more  modern 
methods  of  illumination.  Single  jets 
of  coal  gas  were  placed  high  above  the 
heads  of  the  workers,  and  fixed  15  to  20 
feet  apart.  Obviously  such  a  system 
of  illumination  was  wanting  in  effi- 
ciency. 

When  the  mill  building  boom  arose 
a  distinct  advance  was  made.  The 
new  mills  were  provided  with  costly 
installations  of  electricity  for  lighting 
purposes  only.  Electric  generators  are 
connected  to  main  engines  ;  and  every 
room  in  the  mill  is  amply  provided, 
with  incandescent  lamps  set  about  12 
to  15  feet  apart,  according  to  the 
requu-ements  of  the  various  occupa- 
tions. 
Improved  Methods  of  Illumination. 

The  illuminant  of  a  cotton  mill 
must  be  constant,  uniform,  and  pene- 
trating, and  the  gas  mantle,  is  now  very 
generally  approved  as  adequately  meet- 
ing these  conditions.  Spinners  can  see 
their  work  more  clearly  than  ever 
during  the  dark  hours  at  the  extremities 
of  the  working  day  ;  where  reflectors 
are  adoj)ted  the  floor  is  often  more 
jolainly  visible  than  in  the  daylight. 

There  is  a  prominent  future  for  the 
incandescent  mantle  in  other  depart- 
ments of  theindu.stry.  Its  adoj)tion  in 
weaving  sheds  is  growing  in  popularity. 
Time  was  when  weavers  ckeaded  the 
approach  of  dark  days,  because  these 
meant  arduous  work  and  a  reduction  in 
wage-earning  capacity.  Such  fears  may 
now  be  entirely  allaj'ed  ;  the  wide- 
spread use  of  "  incandescent  "  has  so 
considerably  enhanced  the  illumination 
of  the  shed.  Breakage  is  one  of  the 
main  drawbacks  to  the  employment  of 
mantles  ;  but  with  the  constant  atten- 
tion of  inventors  to  stronger  types  this 
item   is   not   likely   to    prove   serious. 
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Fig.  4. — Cairo    Mill,   Oldham.      Showing  arrangement  of   wimlows  to  secure  a  maximum 
daylight  illumination.    To  increase  the  illumination,  prismatic  glass  may  be  utilised. 


Fig.    5.— Cromer   King-Spinning    Mill.   Middleton.      Showing    arrangement  of  rooms 
one  lloor.  with  skvliuht  illumination. 


THE   ILLUMINATION   OF  COTTuN   MILLS. 


Quite  reccntlj'  several  lai'ge  cotton 
mills  have  adopted  artificial  silk 
mantles,  which  are  held  to  be  more 
reUable  and  permanent  than  cotton 
fibre. 

Other   Illuminant.s   in   the   Field. 
Sundry  experiments  have   been  at- 
tempted   with    electric    arc-lamps    in 


fully  distributed  there  is  much  to   be 
said  in  their  favour. 

Time  and  exjDeriment  will  be  necessary 
to  show  the  part  to  be  played  by  the 
electric  metallic  filament  lamps  for 
cotton  mill  lighting.  In  weaving  sheds, 
at  any  rate,  there  would  be  ample 
opportunities  for  testing  their  relative 


Fio.  6.— Cotton  Mill  jlliimiaatei  by  incandescent  gas  mantles.      I'liotograph  taken  at  night. 

opal  or  frosted  glass  ;  but  unduly  dense  value   as   compared   ^\^\th   earlier   illu 

shadows  must  be  avoided,  and  a  type  in  minants.     Manufacturers  generally  are 

which     "  flickering  "     occmied     could  not    disposed    to    halt    at    reasonable 

never  meet  with  universal  adoption  in  exjiense.     What  they,   as  well  as  the 

cotton  mills.     A  more  recent  method  working   operatives,    mainly   desh-e    is 

has  been  the  use  of  inverted  arc  lights  to    secure    the    best    practicable    iUu- 

with  reflectors,  and  if  these  were  care-  minants  for  their  mills. 


The  Optical  Convention. 


DtTRiNG  the  present  month  the  Optical 
Convention  is  to  take  place  in  the 
building  of  the  Natural  History  Museum, 
South  Kensington,  and  we  propose  to 
deal  with  the  proceedings  in  our  next 
number. 

The  occasion,  it  is  hoped,  will  serve 
to  show  the  progress  that  is  being  made 
in  the  manufacture  of  optical  a])paratus. 
and  we  understand  that  illumination 
will  also  be  represented.  A  section 
will  be  devoted  to  recent  developments 
in  shades  and  reflectors,  and  )ia))ers 
dealing  with  photometry  and  other 
subjects  will  be  read. 

The  Convention   has   received   influ- 


ential support,  and  will  doubtless  be 
of  interest  to  many  readers  of  this 
Journal.  De\elopments  in  optics  now 
take  place  so  ia])idly  that  there  is  a 
need  for  occasional  displays  of  this 
kind . 

Moreover,  the  problems  in  illumi- 
nation with  which  we  are  concerned 
are  closely  connected  with  the  prin- 
ciples of  optics.  The  study  of  scientific 
piismatio  glassware  implies  a  know- 
ledge of  the  laws  of  refracticju,  anti 
again  reflect  ion  from  polished  anil 
ditfusing  surfaces  jilass  a  considerable 
part  in  illuminating  engineering  appa- 
ratus. 
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Questions  in  the  House  of  Commons  on  Illumination. 


On  Thursday,  May  16tli  a  series  of 
questions  on  inijiortant  matters  con- 
nected with  ilhimination  were  asked 
by  Mr.  Arthur  Lyncli  M.P.  Three  of 
these,  addressed  to  tlie  Home  Secre- 
tary, related  to  the  desired  appoint- 
ment of  a  Commission  on  tlie  Hygienic 
Asjoects  of  Ilhimination  in  this  country, 
stress  beirig  laid  on  the  important  work 
sucli  a  Committee  might  do  in  con- 
7iexion  with  the  lighting  of  mines  and 
factories.  The  matter  is  connnented 
ujJon  in  the  editorial  in  this  number. 

In  what  follows  we  give  the 
official  text  of  these  inquiries.  All 
interested  in  the  illuminating  engineer- 
ing movement  will  recognize  the  im- 
portant ]3recedent  established  by  the 
official  encouragement  of  the  need  for 
an  investigation  on  the  hygiene  of 
illumination,  and  will  appreciate  the 
great  service  done  by- Mr.  Lynch  in 
calling  attention  to  this  subject. 

"  Q.  Mr.  Lynch, — To  ask  the  Secre- 
tary of  State  for  the  Home  Dej)artment, 
whether  he  is  aware  that  last  year 
1,618  men  in  the  LTnited  Kngidom  re- 
ceived compensation  in  regard  to 
miners'  mystagmus,  and  that  in  a 
paper  presented  to  the  Koyal  Society 
(Series  B  576),  Dr.  LlcAvellyn  attributed 
the  disease  in  great  part  to  defective 
light  ;  and  w  hether  he  will  take  steps 
to  have  the  whole  question  of  the 
illumination  of  mines  investigated  as, 
for  example,  by  a  special  commission. 

"  A.  Mr.  Secretary  M'Kenna.— The' 
figure  in  the  Question  is  that  for  1910, 
as  given  in  the  Home  Office  statistics  ; 
the  figure  for  1911  is  not  yet  available. 
I  am  aware  of  Dr.  Llewellyn's  re- 
searches, and  understand  that  they 
are  still  being  continued.  The  illu- 
minating power  of  miners'  lamps  is 
one  of  the  matters  which  will  be  taken 
into  account  in  appro\dng  lamps  under 
the  provisions  of  the  new  Coal  Mines 
Act,  and  the  point  is  under  the  con- 
sideration of  the  committee  ■\\hich  is 
now  eni?ao:ed  in  formulating  the  test. 


I  also  hope  that  the  competition  which 
is  now  proceeding  for  the  prize  offered 
for  the  best  electric  miner's  lamp  will 
help  greatly  towards  an  improvement 
in  the  illumination  of  mines.  I  do  not 
think  that  there  is  a  case  for  instituting 
a  further  special  incphry  at  the  jiresent 
time. 

"  Q.  Mr.  Lynch. — To  ask  the  Secre- 
tary of  State  for  the  Home  Depart- 
ment, whether  his  attention  has  been 
called  to  the  fact  that  in  the  Report  of 
the  Departmental  Committee  on  Acci- 
dents. 1911  (Cd.  5535),  on  page  81, 
the  necessity  is  indicated  of  fixing 
standards  for  lighting  ;  and  whether 
he  can  state  what  steps,  if  any,  he 
pioposes  to  take  to  carry  this  lecom- 
mendation  into  effect. 

"  A.  Mr.  Secretary  M'Kenna. — The 
subject  has-been  under  the  considera- 
tion of  my  department  for  some  time 
]xist,  with  leference  both  to  the  recom- 
mendation of  the  Accidents  Committee 
and  also  to  the  work  which  is  being 
done  on  the  Continent  in  the  matter, 
and  preliminary  investigations  have 
already  been  made.  The  questions 
involved  are  very  complex  and  tech- 
nical, and  I  propose  in  the  near  future 
to  appoint  a  departmental  committee 
of  an  expert  character  to  report  on 
the  subject. 

"  Q.  Mr.  Lynch, — To  ask  the  Secre- 
tary of  State  for  the  Home  Depart- 
ment, whether  his  attention  lias  been 
called  to  the  fact  that  in  the  chief 
CJontinental  countries  the  whole  ques- 
tion of  illuminants  is  receiving  atten- 
tion ;  that  France  has  appointed  a 
special  committee  to  study  the  question 
exhaustively,  and  with  especial  regard 
to  the  lighting  of  factories,  mines,  and 
public  builchngs  ;  that  in  Belgium  a 
congress  has  devoted  much  considera- 
tion to  the  matter  ;  that  Holland  has 
established  a  minimum  standard  for 
lighting  factories  ;  and  that  at  the 
International    Electrical    Congress     of 
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Turin,  1911,  it  was  decided  to  proceed 
to  the  formation  of  an  international 
lighting  committee  ;  and  wliether,  in 
view  of  the  greater  interests  of  tliis 
Country  involved  in  the  question, 
steps  will  be  taken  to  eo-operate  in 
this  movement,  and  that  a  special  com- 
mission on  the  subject  be  appointed. 
"  A.  Mr.  Secretary  M'Kenna. — The 
Answer  wliich  I  have  just  given  to  the 
honourable  Member's  previous  Ques- 
tion answers,  I  think,  this  Question 
also." 

Mr.  Lyncli  also  addressed  an  inquiry 
to  Ml'.  Wedgwood  Benn,  representing 
the  First  Commissioner  of  Works,  with 
regard  to  the  lighting  of  the  House  of 
Commons.  It  will  be  recalled  that  in 
a  recent  editorial  on  this  subject  it 
was  suggested  that  the  matter  was  not 
one  to  be  lightly  decided  on  the  advice 
of  a  single  oculist,  however  eminent  ; 
and  that  the  ])roblem  involved  many 
points  of  a  technical  kind  that  were 
not  within  his  province.  This  asj)ect 
of  the  matter  was  emphasized  by  Mr. 
Ljaich,    who    urged    that    a    properly 


constituted  Commission  .should  be 
appointed  to  consider  the  question. 

In  reply,  Mi'.  Wedgewood  Bemi  said 
that  the  report  of  Dr.  Collins  would  be 
available  in  the  course  of  a  few  days, 
and  that  the  First  Commissioner  of 
Works,  after  consultation  with  his 
adviser  on  hygienic  matters,  was  also 
in  favour  of  the  proposed  changes. 

Answering  further  questions,  Mr. 
Wedgewood  Benn  explained  that  at 
present  the  lighting  was  carried  out 
by  gas,  but  that  a  single  panel  had 
been  experimentally  equipped  ^\^th 
electric  light.  When  the  change  was 
completed,  the  effect  would  not  be 
glaring,  and  in  this  respect  it  would  be 
difficult  to  detect  any  change  from  the 
present  conditions. 

We  still  hold  the  view  that  the  hght- 
ing  of  the  House  of  Commons  deserves 
the  attention  of  a  committee  of  experts 
specially  constituted  for  the  purpose. 
But  it  is  at  least  interesting  to  note 
the  increased  importance  now  attached 
to  hygiene  and  the  absence  of  glare — 
questions  which  might  hardly  have 
received  consideration  a  few  vears  ago. 


Lighting  the  House  of  Commons  in  1838. 


The  lighting  of  the  House  of  Commons 
has  recently  been  much  commented 
upon.  The  Co-partnership  Journal  gives 
an  amusing  account  of  a  letter  written 
by  Lady  Louisa  Molvneux  to  Mr. 
Creevey,\lated  Jan.  17th,  1838,  which 
contains  the  following  allusion  to  the 
lighting  of  the  then  newly  erected 
Houses  of  Parliament  : — 

"  Byng  &  Co.  have  tried,  it  seems, 
rather  a  dangerous  experiment  with 
the   House   of   Commons,    wliich   they 


lighted  so  brilliantly  that  you  could 
read  the  smallest  print,  and  if  you  held 
a  candle  to  the  paper  it  added  no  light 
to  the  dazzling  glare,  which  came  from 
5,000  apertures  in  gas  pipes  between 
the  roofs,  where  the  thermometer 
was  at  120  and  kept  rising.  They  had 
fire  engines  in  attendance,  and  a  hose 
laid  along  every  gas  pipe  for  fear  of 
accidents,  but  they  will  not  venture 
to  trv  it  again.'' 
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Table  Lamps  of  Glazed  Pottery. 


A  NOVEL  development  in  the  use  of 
j)otterv  for  electric  table  lamps  is 
described  in  a  recent  number  of  the 
American  lUuminatirKj  Engineer,  and 
we  reproduce  here^vith  some  examples. 
These  lamps  are  formed  in  two  parts — 
the  base  and  the  shade,  each  of  which 
is  of  thick  pottery.  The  electrical 
parts  of  the  lamp  are  carefully  con- 
cealed, so  as  not  to  spoil  the 
effect  of  the  pottery.  The  lamp- 
holder  (usually  of  the  Benjamin  cluster 
form)  i.s  fixed  to  the  top  of  the  base, 
and  a  push  switch  is  fitted  in  the  lo-\\er 
part,  a  small  ebony  button  being  the 
onlv  visible  evidence  of  this. 


with  the  shade  ;    this  type,  it  is  sug- 
gested,  would   be   effective  in  a  lo\\- 


built  room,  on  account  of  its  breadth  of 
horizontal  line.  A  fairly  wide  distri- 
bution of  light  is  given  by  the  shade  in 
Fig.  3,  which  shows  a  more  simple 
design,  the  ornament  being  confined  to 
tlie  shade. 


Fig.  1. 

Beside.s  their  vmusual  shape,  the 
lamps  depend  largely  for  their  effect  on 
the  various  artistic  glazes  which  are 
used  in  finishing  the  surfaces.  For 
example,  matt  green  or  yellow  is  some- 
times em])l()yed.  and  \\liere  an  antique 
finish  is  desired,  as  in  Fig.  1,  .some  of 
the  ancient  Chinese  glazes,  such  as  blue 
or  pink,  have  been  u.sed  with  good 
effect. 

Fig.  2  shows  a  type  of  lamp  in  which 
the  base  has  been  made  large  compared 


The  use  of  art  pottery  of  this  kind  for 
table  lamps  is  an  interestmg  departure, 
and  the  examples  here  reproduced  will 
serve  to  show  the  possibilities  it  affords 
of  combining  decorative  effect  with 
practical  utiUty. 
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Clje   lllluminatiug;   Ciicjinecrins    ^ociet;> 

(Founded  in  London,   1909.) 

{The  Illuminating  Engineering  Society   is    not,   as   a    body,   responsible    for  the 
opinions  expressed  by  individual  authors  or  speakers.) 

Private   House   Lighting. 

DISCUSSION. 

[Discussion  of  two  papers  by  Mr.  AV.  H.  Hawlings  and  Mr.  W.  H.  Y.  Webber  on  the  Lighting  of  Private 
Houses  by  Electricity  and  Gas  respectively,  read  at  a  meeting  of  the  Illuminating  Engineering  Societv,  at  the 
House  of  the  Royal  Society  of  Arts  (London),  on  Tuesday,  April  16th,  1912.     See  ante,  pp.  235-258,  May,  1912.] 


The  Chairman,  in  declaring  the  dis- 
cussion open,  said  there  were  many  very 
human  touches  in  both  papers,  wliich 
were  in  the  nature  of  philosophical, 
literary,  and  even  humorous  disserta- 
tions, rather  than  strictly  technical 
contributions.  They  were  fully  up 
to  the  standard  of  the  Society's  trans- 
actions. He  agreed  with  both  authors 
that  the  problem  under  discussion  was 
one  of  convenience,  taste,  and  personal 
requirements  rather  than  one  of  foot- 
candles,  and,  as  Mr.  Webber  said,  it 
was  one  for  proper  distribution  of 
lights  rather  than  mere  candle-]iouer. 
It  was  very  difficult  to  lay  do\\n  any 
rules  in  regard  to  house  lighting, 
because  there  the  variations  of  individual 
taste  played  their  part  more  strongly 
than  in  any  other  problem  of  illu- 
mination. Nevertheless,  Mr.  Rawling's 
paper  had  laid  down  certain  general 
rules  which  might  be  observed  with 
advantage,  and  Mr.  Webber  had  made 
a  number  of  very  practical  suggestions 
which  would  be  of  use  to  any  one 
planning  the  hghting  of  a  private  house. 

Me.  J.  Daech  expressed  the  view 
that  many  of  the  illustrations  in  the 
papers  did  not  exemplify  those  prin- 
ciples which  the  Society  was  trying  to 
advocate.  Some  of  the  pictures  that 
had  been  shown  represented  the  methods 
of  twenty  years  ago.  Nevertheless,  he 
was  pleased  to  note  that  Mr.  Rawlings 
had  given  five  very  excellent  rules, 
although,  in  the  examples  produced, 
they  were    not    followed.     He    took 


exception,  however,  to  the  first  rule. 
To  say  that  illumination  should  be 
uneven  was  to  begin  at  the  wrong  end. 
Every  scheme  should  start  ^A'ith  a  basis 
of  even  general  illumination  ;  the  things 
in  a  room  are  there  to  be  seen,  and 
require  a  low  or  high  general  illumina- 
tion according  to  the  character  of  the 
room.  The  decoration  should  afford 
the  necessary  relief  to  the  eyes  at 
night  as  in  daylight.  To  this  should  be 
added  the  local  hghting,  again  accord- 
ing to  requirements.  This  would  give 
us  a  rational  and  proper  uneven  illu- 
mination exactly  adapted  to  require- 
ments, and  not  one  that  is  made 
uneven  just  for  the  sake  of  making  it  so. 

Apart  from  this  he  could  strongly 
recommend  Mr.  Rawlings's  five  rules. 
He  would  like  to  point  out,  however, 
that  the  second  rule  relating  to  lights 
in  the  line  of  vision,  had  been  largely 
disregarded  in  the  illustrations  which 
Mr.  Rawlings  had  shown.  He  dis- 
agreed with  the  policy  of  putting  a 
transparency  over  a  lamp  and  describ- 
ing it  as  "  well  shaded."  Some  of  the 
shades  shown  in  connexion  with  both 
papers  were  so  transparent  that  the 
lamps  could  be  seen  inside  them. 
He  considered  that  if  a  shade  had  an 
intrinsic  brilhancy  exceeding  one-tenth 
candle-power  per  square  inch,  it  was 
injurious  to  the  eyes  and  contrary  to 
Mr.  Rawlings's  own  second  rule.  Tliis 
of  course  applied  equally  to  gas  and 
electric  lighting. 

Indirect  lighting  had  been  described 
as   shadowless,    but    in   his   opinion   it 
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was  very  far  from  being  so,  since  it 
resembled  daylight  which  no  one 
would  call  "  shadowless."  He  did  not. 
as  a  rule  advocate  indirect  lighting  for 
living  rooms,  but  there  were  many 
large  drawing-rooms  \\hich  would  be 
usefully  illuminated  by  this  means, 
and  he  could  not  understand  any  one 
preferring  a  room  where  he  had  the 
glare  of  a  lamp  in  front  of  his  eyes.  He 
hoped  we  had  not  forgotten  the  physio- 
logical papers  with  which  this  Society 
began  its  ^^  ork. 

At  present  we  seemed  to  be  still 
influenced  by  what  our  mothers  and 
fathers  had  taught  us,  but  he  hoped 
that  in  course  of  time  these  old-fash- 
ioned prejudices  in  lighting  would  give 
place  to  those  better  and  more  scientific 
methods  that  this  Society  was  formed 
to  bring  about . 

Mr.  a.  p.  Trotter  agreed  that  the 
questions  dealt  with  in  the  paper  were 
largely  matters  of  taste  and  of  in- 
dividual predilections,  and  it  was 
difficult,  therefore,  to  be  didactic.  Never- 
theless, he  would  quarrel  with  Mr.  Darch 
upon  some  of  the  matters  which  he  had 
raised.  First,  with  regard  to  uniform 
illumination.  In  a  private  library  or 
dining-room  it  was  not  necessary  to 
have  uniform  artificial  illumination  all 
over  the  room.  At  the  same  time, 
there  were  kinds  of  public  lighting 
where  it  was  necessary  to  have  at  least 
a  minimum  illumination.  In  his  own 
office,  however,  he  did  not  by  any 
means  have  uniform  illumination.  His 
table  was  well  lighted,  but  the  rest  of 
the  room  was  in  comparative  darkness. 

He  once  showed  at  an  early  meeting 
of  the  Society  a  shade  which  he  used 
for  his  own  domestic  purposes.  He 
happened  to  have  a  number  of  old 
French  sconces,  candle  fittings,  and 
he  agreed  with  Mr.  Webber  that  the 
artificial  candle  was  rather  an  eyesore. 
Instead  of  using  a  piece  of  white  opal 
tube,  he  used  a  bit  of  brass  tube  tinted 
to  suit  the  ormolu  of  which  the  sconces 
were  jnade.  That  did  not  pretend 
to  be  a  candle,  but  it  carried  out  the 
idea  artistically.  With  regard  to  the 
small  shades  or  shields,  about  3  in. 
across,  which  were  frequently  used  in 
front    of  jthe    candle,    if    these    were 


transparent  enough  to  let  a  fair  amount 
of  light  through,  the  intrinsic  brilliance 
would  be  too  much  for  the  eye,  but 
if  they  had  opal  glass,  or  ground  glass, 
or  paper,  with  a  white  wall  behind, 
an  illumination  was  obtained  which 
was  very  uniform  to  look  at,  and  the 
intrinsic  brilliance  of  the  shade  was 
not  much  different  to  that  of  the  wall. 
He  preferred  white,  which  gave  a  very 
imiform  appearance  upon  the  wall, 
together  with  a  high  efficiency  of  illu- 
mination. 

He  was  disappointed  at  present  in 
domestic  electric  lighting  with  metal 
filament  lamps.  He  agreed  with  Mr. 
Rawlings  that  the  j^ellow  rays  gave 
greater  satisfaction,  and  in  spite  of 
what  Mr.  Darch  had  said  about  not 
being  old-fashioned,  he  agreed  with 
Mr.  Webber  with  regard  to  the  old- 
fashioned  mellow  light.  It  was  aston- 
ishing how  it  was  possible  to  accom- 
modate oneself  to  what  would  be  called 
poor  lighting.  He  had  been  spending 
a  week-end  in  an  old  farmhouse  a 
good  many  miles  away  from  any  gas 
works,  where  there  were  whitewashed 
ceilings  and  walls,  and  a  good  deal  of 
oak  timber.  The  lighting  was  by  two 
"■  Princess  "  jjaraffin  lamps,  which  he 
roughly  photometered  as  giving  li 
candle-power  each,  but  he  and  his 
friends  had  managed  to  read  very 
comfortably  with  this  light.  At  one 
time  they  had  a  blaze  of  light  from 
two  candles  in  addition,  but  he  dis- 
pensed with  these  in  order  to  see  what 
they  could  do,  and  they  did  fairly  well 
with  the  paraffin  lamps.  On  the  other 
hand,  with  electric  light,  they  were 
forced  to  go  to  the  other  extreme,  and 
use  large  candle-power  metal  filament 
lamps,  but  the  iris  of  the  eye  contracted 
in  order  to  save  the  unfortunate  retina, 
and  therefore  it  did  not  get  so  much 
light  after  all. 

Cornice  lighting,  he  thought,  was  a 
plaything.  He  believed  that  he  put 
in  one  of  the  first  examples  of  coiiiice 
lighting  about  twenty-eight  years  ago 
in  the  house  of  Mr.  Henry  Tate  at 
Streatham,  but  he  regarded  it  only  as 
a  thing  to  supplement  the  ordinary 
fighting  in  a  large  house.  The  whole 
question  was  one  of  taste  and  personal 
feeling,  and  he  agreed  with  Mr.  Rawlings 
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that  it  ■\\as  a  very  good  tiling  to  educate 
the  people  in  this  matter.  A  friend 
of  his  had  electric  hght  in  his  house, 
and  Avould  not  have  a  single  shade  of 
any  sort . 

Mr.  J.  (}.  Clark  agreed  with  Mr. 
Rawlings  that  any  attempt  to  imposfe 
scientific  principles  upon  a  consumer 
against  his  wishes  would  not  meet 
with  very  much  success  A  good  way 
for  dealing  «ith  private  house  lighting 
would  be  to  have  a  number  of  rooms  of 
different  kinds  lighted  so  that  the 
prospective  purchaser  could  visit  them 
and  obtain  a  proper  idea  of  \\hat  he 
should  use  in  his  own  house.  He 
sho\\ed  two  illustrations  of  drawing- 
room  lighting  where  candle  fittings 
were  used  (see  Figs.  I  and  2),  and 
thought  that  perhaps  Mr.  Webber, 
after  seeing  these,  might  be  con- 
verted to  the  view  that  under  some 
circumstances  a  candle  fitting  was 
useful.  In  one  case  the  candle  fittings 
were  surrounded  by  light  pink  silk 
shades,  and  gave  a  very  effective  appear- 
ance. In  the  other  case  the  room 
was  lighted  in  a  similar  manner  by 
candle  fittings,  the  walls  being  of  a 
light  colour.  Shades  \^  ere  an  important 
matter  in  effective  illumination  of  this 
kind,  and  he  knew  of  a  number  of 
people  who  kept  a  stock  of  flifferent 
coloined  shades,  mIucIi  they  changed 
frome  time  to  time. 

He  had  some  photometric  data 
respecting  the  illumination  in  the 
rooms  that  were  illustrated,  but  be  did 
not  think  the  matter  worth  bringing 
forward,  except  just  to  say  that  from 
2  to  3  foot-candles  could  be  obtained 
upon  a  book  at  practically  any  part 
of  the  room,  and  a  surface  brightness 
of  from  1  to  2  foot-candles  upon  the 
walls. 

Mr.  V.  H.  Mackinney,  dealing  with 
Mr.  Darch's  remark  that  the  surface 
brightness  from  a  shade  should  not 
exceed  one  -  tenth  candle  per  square 
inch,  expressed  the  opinion  that  1 
candle  per  square  inch  was  not  ex- 
cessive, and  thought  the  pu1)lic  would 
not  desire  anything  less  than  that. 
With  reference  to  uniform  illumination, 
he  thought  one  should  be  clear  as  to 


what  was  actually  meant  by  this  term. 
For  example,  he  had  in  mind  a  com- 
bined dining  and  sitting  room  lighted 
from  the  centre.  The  highest  hori- 
zontal illumination  was  located  over 
the  centre  of  the  dining-table,  where 
it  was  needed  ;  but  there  was  also  an 
illumination  of  about  the  same  value 
in  the  plane  in  which  one  would  hold 
a  book  or  paper  for  reading  when 
seated  in  front  of  the  fire,  although  the 
horizontal  illumination  would  naturally 
be  much  less.  He  had  taken  some 
measurements  in  this  room,  and  found 
that  the  illumination  over  the  hori- 
zontal working  plane,  about  2  ft.  6  in. 
above  the  floor  level,  was  by  tio  means 
uniform.  It  was  about  3  foot-candles 
in  the  centre,  with  all  the  fights  on, 
and  about  J  foot-candle  over  the  w'all, 
and  when  he  held  a  book  in  the  arm- 
chair near  the  fire  he  got  on  that  book 
about  21  foot-candles,  so  that,  although 
there  was  nothing  hke  uniform  hori- 
zontal illumination  throughout  the 
room,  yet  there  was  uniform  illumina- 
tion in  the  ivorking  posilioris.  He 
showed  two  shdes  to  illustrate  this. 
In  such  a  room  it  was  also  necessary, 
without  using  wall  brackets,  to  have  a 
fairly  average  illumination  on  the  walls, 
and  in  the  room  referred  to  this  did 
not  go  lower  than  i  foot-candle  right 
near  the  floor,  and  it  did  not  exceed 
07  foot-candle  near  the  ceiUng  :  this, 
he  thought,  was  a  good  uniform  illu- 
mination, desirable  in  a  room  of  that 
description.  Further,  in  order  to  give 
a  cheerful  effect,  the  surface  brightness 
of  the  walls  should  not  fall  below 
:J— J  foot-candle,  and  the  average  in 
this  dining-room  was  about  0-27.  The 
reflecting  power  of  the  wall  paper  was 
about  3C  per  cent.  The  ceihng  bright- 
ness was  about  J  foot-candle. 

Mr.  E.  Lovinson  said  he  frequently 
came  across  houses  of  the  lower  middle 
class  where  the  illumination  w  as  abomin- 
able, and  a  little  consideration  would 
do  a  great  deal  towards  improving  these 
lighting  conditions.  At  present,  private 
houses  w  ere  lighted  mostly  on  the  advice 
of  the  owners  themselves,  who,  how- 
ever, should  go  to  an  illuminating 
engineer,  and  get  some  good  advice. 
He  thought  it  would  pay  him  in  the 
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end.  He  thought  that  sufficient  atten- 
tion had  hardly  been  drawn  to  pneu- 
matic distance  hgliting  for  gas  hgliting, 
as  considerable  improvements  in  this 
direction  had  recently'  been  made. 
A  great  deal  had  yet  to  be  done  with 
regard  to  guarding  the  eye  from  the 
actual  glare  of  the  light.  At  present, 
too  much  of  the  filament  or  mantle 
was  frequently  visible,  and  the  more 
successfully'  these  were  screened  the 
better  the  effect  on  the  eye.  He  «ould 
also  have  liked  to  have  heard  some- 
thing more  about  the  effect  of  colour  of 
wall  papers  in  connexion  Mith  illu- 
mination. 

Me.  Haydn  T.  Haeelson  said  that 
during  the  last  ten  years  he  had  been 
advising  people  on  the  lighting  of  their 
houses.  They  let  him  advise  them 
as  far  as  such  details  as  mains,  position 
of  the  switches,  &c.,  but  when  it  came 
to  the  position  of  the  lamps  and  what 
sort  of  fittings  should  be  used  they 
accepted  his  advice,  but  rarely  acted 
upon  it.  He  remembered  an  occasion 
when,  after  he  had  talked  to  the  lady 
of  the  house  for  two  hours,  not  a  single 
light  was  finally  installed  in  the  position 
he  had  intended.  He  suggested  that 
the  home  was  the  one  place  where  a 
person  should  be  allowed  a  great  deal 
of  freedom  in  arranging  the  lighting. 

There  was  one  special  point  he  ^^'ould 
like  to  refer  to,  and  that  was  the  lighting 
of  billiard  tables.  In  all  his  illustra- 
tions Mr.  Ra\\iings  had  shown  six 
lights  over  the  table.  He  had  found 
out  that  to  light  a  billiard  table  satis- 
factorily there  must  be  eight  lamps 
over  it.  The  theory  came  about  that 
six  lamps  should  be  used  because  there 
were  six  pockets,  but  it  was  quite 
erroneous,  and  it  would  be  found  that 
with  eight  lamps  a  very  even  distribu- 
tion could  be  obtained.  The  argu- 
ment that  the  extra  lamps  interfered 
with  the  head  of  the  player  Mas  not 
borne  out  in  practice. 

With  reference  to  Mr.  Webber's 
drawing  of  a  .£40  a  year  house,  he 
noticed  that  the  control  of  the  lamps 
was  divided  into  three  different  methods 
— electric  control,  pneumatic  control, 
and  hand  control.  He  would  like  to 
ask   if  by  hand   control  was  meant  a 


by-pass  lamp  or  a  hand-hghted  lamp 
or  mantle  ;  he  did  not  quite  under- 
stand why  if  pneumatic  or  electric 
control  was  installed  hand  control 
was  needed  as  well. 

Peof.  J.  T.  Morris,  whilst  agreeing 
'that  this  matter  was  almost  entirely 
a  question  of  taste,  said  there  were  one 
or  two  principles  to  which  attention 
might  be  drawn  in  comiexion  with  it. 
For  instance;  to  take  the  case  of  a  room 
lighted  from  the  centre.  One  of  the 
advantages  was  that  a  person  could 
work  in  any  part  of  the  room  and  get  a 
reasonable  amount  of  light ;  but  there 
was  the  disadvantage,  if  one  were 
reading  in  such  a  room,  that  there 
would  often  be  a  reflection  from  the 
surface  of  the  book  or  paper,  and  this, 
being  a  source  of  trouble  to  the  eyes, 
caused  a  tendency  to  turn  round 
away  from  the  light.  If  a  number  of 
people  in  a  room  were  all  to  do  this, 
it  would  look  a  very  unsociable  gather- 
ing. Again,  an  advantage  of  lighting 
from  the  centre  was  that  the  furniture 
could  be  rearranged  in  the  room  much 
better  than  with  bracket  hgliting. 
As  a  matter  of  fact,  he  personally 
objected  to  central  lighting,  agreeing 
with  certain  speakers  that  the  horizontal 
illumination  in  a  room  should  not  be 
uniform,  mainly  for  the  reason  that 
people  usually  wanted  their  rooms  for 
comfort.  If  one  were  working  or 
conversing,  it  was  more  pleasant  to  be 
able  to  look  towards  a  dark  corner  of  the 
room,  thus  resting  the  eyes,  instead 
of  always  looking  at  a  uniformly 
illuminated  surface.  He  had  been  dis- 
cussing this  matter  at  different  times 
for  some  years  past  w  ith  various  friends, 
and  had  come  to  the  conclusion  that 
for  i^leasant  lighting  a  considerable 
amount  of  variation  throughout  the 
room  was  desirable.  If  this  view  were 
accepted,  then  he  thought  we  were 
forced  to  decide  to  illuminate  our  rooms 
from  the  walls  ;  but  if  so,  the  position 
of  both  furniture  and  pictures  must 
previously  be  settled,  which  was,  as 
already  referred  to,  a  decided  dis- 
advantage. As  an  illustration,  he 
quoted  the  case  of  a  block  of  flats  of 
which  he  knew,  where  a  new  tenant 
scarcely  ever  adopted  the  arrangement 
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Fig.  1.— Drawing-room  lighted  by  ga?.  elmwing  candle  fittings  (Jlr.  J.  G.  Clark). 


Fjg.  2,— Showing  candle  fittings  in  gas-lighted  room  (Mr.  J.  G.  ClarH). 


29^ 


THE  ILLUMfNATING  ENGINEER. 


of  the  lights  M-hich  had  satisfied  tlie 
previous  tenant.  Halls  and  passages 
should  not  be  lighted  so  brilliantly  as 
roonis,  because  a  feeling  of  depression 
\\  as  jiroduced  when  one  passed  from  a 
brilliantly  lighted  hall  into  a  room 
with  le.ss  illumination,  which,  although 
sufficient,  would  appear  dull  in  com- 
parison. 

Mr.  Leon  Gastek  referred  to  Mr 
Harrison's  remarks  on  the  personal 
taste  of  chents.  He  cjuite  agreed  that 
the  lighting  expert  should,  when  con- 
sulted, defer  to  the  consumer's  wishes 
as  far  as  possible,  and  it  was  frequently 
an  important  part  of  his  duties  to 
arbitrate    between    different    members 


purposes — reading,  sewing,  &c. — a  cer- 
tain standard  of  illumination  was 
necessary,  and  in  such  cases  the  sug- 
gestions made  at  meetings  of  the 
Society  devoted  to  school  and  library 
lighting  would  presumably  apply.  As 
regards  questions  of  taste,  he  thought 
that  when  a  high  standard  was  aimed 
at  the  need  for  competent  expert  advice 
\\  as  specially  urgent.  It  was  not  every 
one  who  was  gifted  with  artistic 
feeling,  and  many  people  were  aware 
of  this  fact,  and  were  quite  willing  to 
defer  to  the  decision  of  the  expert. 
Another  matter  on  which  mucli  re- 
mained to  be  said  was  the  effect  of 
wall  papers  and  the  scheme  of  decora- 
tion on  the  illumination,  and  the  choice 


Fig.  3.— Indirect  lighting  in  a  drawiag-room  (Mr.  Bush). 


of  the  same  household  who  held  different 
views.  At  the  same  time  he  thought 
that  if  a  consumer  consulted  an  expert 
he  would  also  be  prepared  to  listen  to 
his  advice,  and  an  illuminating  engineer 
ought  surely  to  use  all  his  influence  to 
prevent  a  client  installing  an  arrange- 
ment which  was  cleai'ly  unsuitable. 
One  reason  why  there  might  be  laxity 
in  this  lespect  was  that  the  principles 
of  private  liouse  lighting  hacl  not  yet 
been  sufficiently  discussed,  and  there 
were  not  yet  sufficiently  definite  rules  to 
guide  the  adviser  and  enable  him  to  take 
a  strong  stand. 

It    was,    however,    evident,    as    Mr. 
Webber  had  nientipnecl,  thf^t  for  certain 


of  aiiprojjriate  fittings.  On  such  ques- 
tions the  conjoint  efforts  of  the  fighting 
engineer  and  the  architect  or  decorative 
artist  w-ere  really  needed  in  order  to 
secure  the  best  possible  results. 

Mr.  W.  E.  Bush  {communicated). — 
One  reason  for  the  apparent  content- 
ment of  the  public  with  inefficient 
lighting  methods  lies  in  the  fact  tliat 
contractors  do  not  take  sutticient 
trouble  to  explain  the  advantages  and 
princijiles  of  scientific  illumination. 

Tlie  majority  of  consu)iicrs  are  en- 
tirely ignorant  of  modern  inqjiovements, 
and  base  their  requirements  in  regard 
to  lighting  equipment  o^i  family  tradi- 
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tions  or  the  advice  of  equally  ignorant 
friends.  The  contractor,  only  too  de- 
lighted at  recei\ing  an  order,  huii  bly 
takes  instructiops  and  dors  not  attei  pt 
to  point  out  the  discon  fort  and  waste- 
fulness which  are  the  result  of  un- 
screened or  inipro]ierly  equipped  lamps. 
Mr.  Rawlings,  in  bis  paper,  has  almost 
entirely  ignored  all  considerations  of 
efficiency.  The  lighting  fixtures  illus- 
trated on  the  slides  which  he  exhibited 
were  fitted  with  dense  shades  which 
must  have  been  absorbing  anything 
from  20  to  50  per  cent  of  the  horizontal 
candle-power,  and  the  efficiency  there- 
fore on  the  f)lane  of  illumination  must 
have  been  very  poor  indeed.  For 
instance,  six  100  c.-p.  lamps  for  lighting 


ground  for  Mr,  ^^'ebber"s  complaint  on 
that  score. 

Mk.  Justus  Eck  (commnnkated). — 
Having  had  nmch experience  in  private 
hou.se  lighting,  I  fully  realize  the 
personal  difficulties  of  dealine;  with  the 
user  of  artificial  light  in  what  he  feels 
is  his  impregnable  castle  ;  but,  after  all, 
the  private  citizen  is  under  the  influ- 
ence of  the  sanitary  as  well  as  other 
laws  in  his  home,  and  has  to  comply 
«ith  the  regulations  of  the  gas,  water, 
telephone,  and  electric  authorities,  and 
generally  agrees  vvith  these.  It  is  part 
of  our  duty  as  an  Illuminating  Engin- 
eering Society  to  see  not  onlj^  that  the 
greatest    efficiency   is    secured    in   the 


Fig.  4.— Indirect  lighting  in  a  sitting-room  (Mr.  Bush) 


a  billiard  table  seemed  to  be  very  ex- 
travagant, and  probably  half  that 
amount  would  suffice  if  efficient  re- 
flectors were  used. 

As  a  reply  to  Mr.  ^^'ebber■s  criticism 
of  indirect  lighting,  I  would  like  to 
refer  to  two  photograjDhs  (Figs.  3  and  4) 
illuistrating  residence  lighting  on  the 
B.T.H.  ••  Eye-Rest  "  system. 

Apart  from  the  beautiful,  well-diffused 
light  given  by  this  system,  the  fittings, 
as  will  be  seen  from  the  photographs, 
are  qiiite  artistic  in  themselves,  and 
conform  to  the  general  design  of  the 
interior  in  which  the.v  are  placed. 

The  illumination  given  by  this  fixture 
in  the  small  drawing-room  is  not  by  any 
means  shadowless,  so  that  there  is  no 


illuminant,  but  also  that  the  illurainant 
is  applied  in  the  best  possible  way  to 
produce  good  illumination  and  to  ensure 
the  protection  of  the  user  from  any 
bad  effects, 

I  had  hoped  at  the  meeting  to  have 
heard  and  seen  more  of  suitable  shades, 
refractors,  reflectors,  and  fittings  for 
domestic  lighting,  Mr,  Darcli"s  work 
has  been  referred  to,  and  is  quite  in 
the  right  direction.  ]\Lr.  Trotter's  ad- 
vice to  have  low  specific  brilliancy  in 
the  visible  source,  whether  opal  glass 
screen  for  a  wall  sconce  or  on  wall  or 
ceiling,  must  command  our  attention, 
even  though,  this  being  a  matter  of 
taste  and  not  engineering,  we  may  not 
agree  "with  him  in  the  desirability  of 
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replacing  wax  candles  by  brass  tubes, 
and  prefer  instead  the  present-day 
electric  candle. 

Indirect  lighting  for  residences  ^^as 
hardly  touched  on,  although,  since  the 
advent  of  the  metal  filament  lamp, 
much  progress  has  been  made  ;  and  we 
have  recently  seen  at  our  meetings, 
and  also  in  the  technical  press,  most 
excellent  examples  of  club,  board-room, 
and  office  lighting.  I  had  recently 
to  illuminate,  in  the  chea])est  possible 
■  manner,  an  assembly  of  oil-colour 
pictures  in  Bond  Street,  and  found  that, 
although  for  individual  pictures  de- 
signed reflectors  and  refractors  gave 
all  the  good  results  claimed  for  them, 
that  for  an  assembly,  «'here  individual 
lighting  was  impossible,  indirect  illu- 
mination from  the  white  cei'ing  was 
ideal,  and  satisfied  the  three  artists 
who  undoubtedly  -were  as  difficult  to 
please  as  any  householder. 

The  degree  of  illumination  is  as 
important  in  private  houses  as  else- 
where. The  sudden  demands  on  the 
eye  and  the  development  of  artistic 
materials  call  for  something  very  differ- 
ent from  what  was  in  vogue  fifty  years 
ago,  and  the  engineer  planning  a  house 
lighting  installation  needs  data  to  give 
him  the  moral  courage  to  force  his 
points  through  with  his  clients.  Such 
data  and  the  facts  on  which  they  are 
based  are  the  A\ork  of  this  Society, 
the  application  of  them  is  a  matter  of 
individual  tact,  taste,  and  perseverance. 

Mr.  Rawlings  makes  a  positive  state- 
ment as  to  billiard-table  lighting  with 
\^'hich  I  cannot  agree.  Billiard  matches 
are  played  in  daylight  with  just  the 
diffused  light  through  a  large  skylight 
that  indirect  diffused  lighting  gives, 
and  by  night  with  indirect  lighting  from 
arc  lamps,  with  great  satisfaction. 

Mr.  Webber,  at  the  conclusion  of  his 
paper,  talks  of  the  unsettling  effects  on 
him  of  shadowless  illumination  result- 
ing from  indirect  lighting.  I  think  he 
has  omitted  to  remember  that  no 
known  artifieial  illumination  is  shado\^•- 
less.  Diffused  dayhght  is  pleasant 
and  restful,  and  produces  useful  and 
agreeable  shade  effects ;  diffused  arti- 
ficial lighting,  properly  designed,  does 
the  same. 


Mr.  W  R.  R.^WLTNfis  {in  reply)  .said 
that  Mr.  Darch  had  been  so  fully 
answered  by  Mr.  Trotter  that  he  need 
re])ly  to  him  no  further.  Mr.  Trotter, 
like  Mr.  Webl)cr,  did  not  care  for  the 
imitation  candle,  Init  he  would  like 
to  call  attention  to  the  fact  that  the 
finest  fittings  were  French  designs, 
which  were  originally  designed  for 
candles,  and  if  one  wished  to  use  them, 
there  was  no  olher  course  open  but 
to  continue  the  imitation  candles.  Mr. 
Trotter's  suggestion  for  dealing  with 
candle  fittings  was  a  good  one,  as  it 
would  give  the  impression  that  the 
candle  was  somewhere  below  the  screen. 
The  colour  of  wall  papers,  of  course, 
was  of  importance,  but  it  was  not  a 
point  over  which  the  engineer  had 
any  control.  It  would  be  a  great  help 
if  the  lighting  and  the  scheme  of  decora- 
tion could  be  decided  conjointly,  and 
he  hoped  the  Society  would  take  up 
this  matter  in  the  near  future.  Prof. 
Morris  pointed  out  that  the  diversity 
factor  of  individuals  must  be  taken  into 
account.  The  fact  that  some  individuals 
preferred  standards  or  brackets,  and 
others  pendants,  was  a  thing  he  ex- 
perienced over  and  over  again,  and  it 
showed  how  impossible  it  was  as  yet 
to  lay  down  a  golden  rule  for  the  illu- 
mination of  any  particular  room.  He 
had  himself,  on  several  occasions,  when 
taking  instructions  for  the  hghting  of 
houses  met  with  many  difficulties 
to  which  Mr.  Haydn  Harrison  referred, 
•  and  the  difficulty  was  not  easily  over- 
come. The  sort  of  thing  that  happened 
was  this :  the  wife'  "would  tell  him 
that  he  was  not  to  mind  what  her 
husband  said,  she  wanted  brackets.  A 
little  while  afterwards  the  husband 
\\'ould  come  along  and  tell  him  that 
he  knew  his  uife  did  not  like  pendants, 
but  he  was  .going  to  have  them.  Such 
a  circumstance,  however,  illustrated 
the  need  of  independent  advice,  if 
necessary,  in  the  capacity  of  arliitrator. 

Mr.  W.  H.  Y.  Webber  {in  reph/)  also 
agreed  as  to  the  need  for  exercising 
tact  in  pleasing  the  consumer.  The 
public,  he  said,  did  not  yet  understand 
anything  about  foot-candles.  As  long 
as  hghting  engineers  had  a  guide  in  their 
minds  as  to  ^hat  aniount  of  light  was 
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suitable  for  reading,  writing,  or  working, 
he  did  not  think  it  necessary  to  give 
everybody  the  details  of  their  pre- 
scription. They  had  heard  a  good 
deal  about  "  glare  "  ;  but  no  one  had 
said  a  word  about  one  other  important 
defect — spottiness  (or  extreme  con- 
trast). Was  this  included  as  a  form 
of  glare,  or  was  it  not  ?  In  all  ques- 
tions of  the  effect  of  centre  or  side 
lighting,  a  great  deal  depended  upon 
the  background.  It  was  almost  a 
modern  re-discovery,  that  if  we  put  a 
white  light  against  a  white  background 
glare  was  reduced  ;  but  at  the  same  time 
the  measurable  intensity  was  increased 
instead  of  being  diminished,  as  in 
the  case  of  shading  with  thick  opal 
glass.  The  result  was  to  destroy  al- 
together the  spotty  effect ;  and  the 
more    uniform    brightness,    in   his    ex- 


perience, was  far  less  likely  to  annoy 
the  eye.  These  bright  "  candles  " 
therefore  ought  to  stand  against  a  white, 
or  nearly  white,  background.  If  they 
were  going  in  for  any  bracket  lighting, 
they  ought,  speaking  generally,  to  have 
a  reflecting  surface  behind  ;  but  he 
still  maintained  that  for  the  ordinary 
working-man's  dining  -  sitting  room, 
where  this  mode  of  lighting  was  not 
adopted,  there  should  be  fairly  dark 
backgrounds.  His  own  dining-room 
had  quite  a  dark  brown  paper  on  the 
walls,  which  gave  a  restful  and  cosy 
impression ;  while  the  white  ceiling 
and  deep  white  frieze  gave  good 
general  distribution  of  the  central  light. 
He  had  no  special  reason  for  mentioning 
the  different  means  of  lighting  the 
gas  at  a  distance,  beyond  suggesting 
the  convenience. 


Good  Light  as  an  Asset. 


Measuring  results  in  dollars  and  cents, 
scientific  illumination  is  a  valuable 
asset.  It  appears  on  the  ledger  as 
maximum  office  efficiency,  with  mini- 
mum office  force  ;  maximum  factory 
output,  with  minimum  of  '"  rejects  "' 
and  "  seconds  '"  ;  maximum  satisfac- 
tion of  customers,  consumers,  clients — 
every  one  to  whom  you  furnish  goods 
or  service — with  minimum  of  complaint 
and  trouble  ;  maximum  of  health  and 
comfort  for  yourself,  j'our  employees, 
your  customers,  with  minimum  of 
worr}%  annoyance,  and  expense  ; 
maximum  of  light  to  use,  with  mini- 
mum of  current  to  pay  for. 

The  value  of  good  illumination  is  not 
realized  because  it  is  so  subtle.  People 
feel  it  uncon.sciously.  They  avoid  a 
store  that  is  harshly  or  inadequately 
illuminated.  They  avoid  harsh  lighting 
just  as  they  avoid  noi.se.  On  the  other 
hand,  in  a  store  where  the  illumination 
is  quiet  but  effective  they  stay  longer, 
do  their  shopping  better  and  buy  more 


without  knowing  why.  They  speak 
well  of  the  store  and  visit  it  often. 

The  same  thing  applies  to  restaurants 
and  other  places  where  the  comfort  of 
customers  is  money  in  your  pocket. 
It  is  even  true  of  railroad  stations 
and  trains  ;  for  public  service  corpora- 
tions are  becoming  more  and  more 
alive  to  the  money  value  of  making 
their  customers  comfortable. 

The  cash  value  of  good  illumination 
in  efficiency  of  employees  cannot  be 
overestimated.  They  work  better  and 
with  les  strain  when  they  have  just 
the  kind  of  light  and  quantity  of  light 
suited  to  their  work.  Their  eyes  are 
better,  their  health  is  better,  their 
heads  are  clearer.  They  don't  get 
sick  so  often  and  stay  away.  The 
output  is  better,  and  there  is  more  of 
it. 

From  '  Scientific  Illumination,'  issued 
by  the  Macbeth  Evans  Glass  Co.,  Pitts- 
burgh. 
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Annual    General    Meeting. 

(IleUl  at  the  House  of  the  Royal  Society  of  Arts,  London,  W  C.  on  May  141  h.) 


Me.  Haydn  T.  H.arrison  (Vice-Chair- 
man of  Council),  who  was  in  tlie  chair, 
expressed  regret  at  the  absence  of  Mr. 
F.  W.  Goodenough,  the  Chairman, 
which  was  due  to  indisposition. 

The  minutes  of  tlie  last  meeting 
having  been  taken  as  read,  the  Chair- 
man called  upon  the  Hon.  iSceretary  to 
.  read  again  the  names  of  applicants  for 
member.ship  presented  at  the  previous 
meeting,  who  were  then  formally  de- 
clared members  of  the  Society.  The 
names  of  applicants  for  membership 
received  since  the  last  meeting  were 
also  read  out  for  the  first  time. 

The  Chairman  said  that,  in  accord- 
ance wtli  the  constitution,  one-third 
of  the  Council  resigned  at  the  end  of 
each  year  and  offered  themselves  for 
re-election.  Four  members  having  ex- 
pressed a  desire  to  resign,  and  no  new 
nominations  from  outside  the  Council 
having  been  received,  the  Council  had 
nominated  Dr.  R.  Lessing,  Mr.  W.  R. 
Railings,  Dr.  H.  R.  B.  Hickman,  and 
Dr.  A.  H.  Levy  to  fill  the  places,  and, 
in  the  absence  of  other  nominations, 
the  existing  oiificers  of  the  Society 
had  also  been  re-elected. 

The  Hon.  Secretary  then  proceeded 
to  read  the  Annual  Report  of  the 
Council  (see  pp.  299  to  305). 

Mr.  V.  H.  Mackinney  then  jiroposed 
"That  the  Report  of  the  Council  for 
the  session  November,  1911,  to  May, 
1912,  be  formally  adopted."  He  briefly 
alluded  to  the  important  and  far- 
reaching  work  described  in  the  Report. 
They  had  almost  every  day  occasion 
to  appreciate  the  services  of  those  at 
the  helm  of  the  Society,  and  once 
a  year  they  had  the  op])ortunity 
of  giving  exjiression  to  this  appre- 
ciation when  the  Report  of  the 
year's  activities  was  presented.  One 
important  and  gratifying  feature  of 
the  Report  was  the  International 
situation,  to  which  Mr.  Gaster  had 
made  allusion.  He  did  not  thiidv  that 
too  much  stress  could  be  laid  ui^on  the 


importance  of  this  section  of  the  work 
^^hicll  had  been  carried  out  during  the 
past  session.  The  fact  that  they  had 
the  assistance  of  such  distinguished 
Corresponding  Members,  showed  that 
the  Society  was  becoming  a  world-\\ide 
organization. 

Mr.  W.  J.  Liberty,  in  seconding, 
said  they  might  congratulate  them- 
selves as  a  Society — first,  upon  the 
breadth  of  the  platform  which  they 
were  building  for  themselves  ;  and, 
secondly,  with  regard  to  the  papers 
which  they  had  had  last  session.  As 
one  who  had  been  present  at  most 
of  the  meetings  during  the  past 
session,  he  had  very  much  pleasure 
in  seconding  the  adoption  of  the 
Report.  From  whatever  aspect  they 
contemplated  the  now  receding  session, 
they  might  feel  satisfied  that  the 
Society  was  rapidly  becoming  a  large 
and  important  one. 

The  Chairman,  having  remarked 
that  the  resolution  for  the  adoption  of 
the  Rejwrt  also  involved  the  adoption 
of  the  Balance  Sheet,  put  the  proposal 
to  the  meeting,  and  it  was  declared 
carried  unanimously. 

Mr.  W.  R.  Rawlings  then  moved 
the  following  resolutions  : — 

'■  That  Article  7  of  the  Constitution 
shall  be  modified  to  read  as  follows  : 
The  officers  of  the  Society  shall  include 
a  President,  not  less  than  10  Vice- 
Presidents,  an  Honorary  Secretary,  an 
Honorary  Treasurer,  and  the  Council, 
of  which  the  President,  Secretary,  and 
Treasurer  shall  be  ex  officio  members." 

"  That  Article  8  of  the  Constitution 
of  the  Society  shall  be  modified  as 
follows  :  The  President  shall  hold  office 
for  one  year  only,  and  shall  be  eligible 
for  re-election.  The  Vice-Presidents, 
Honorary  Secretary,  and  Honorary 
Treasurer  shall  hold  office  for  three 
years,  and  shall  be  eligible  for  re- 
election at  the  conclusion  of  their  period 
of  office." 

Mr.  J.   G.    Clark    brieflv    seconded 
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these  resolutions,  and  on  being  put 
to  the  meeting  they  were  passed  unani- 
mously. 

The  Chairman  said  lie  had  a  very 
pleasing   and  important   statement   to 
make.     This    had    a    bearing    on    the 
modification   of   Article   8,    ^\•hich   had 
received     very    careful     consideration. 
At    their    last    meeting    the    Council, 
feeling  that  a  special  debt  of  gratitude 
was  due  to  the  President,  had  unani- 
mously passed  the  folio \ring  resolution, 
to  which  he  invited  their  support  : — 
"  That    this    Council    records    its 
cordial    apjjrcciation    of    the    Presi- 
dent's great   services  to  the  Society 
during  the  last  three  sessions.     That 
in  view  of  the  important  «ork  await- 
ing the  Society  in  connexion  with  the 
International    Commission    on    Illu- 
mination,   and   in   view   of   the   fact 
that   the  Society  now  possessed  an 
active    Chairman    able    to    officiate 
in  the  absence  of  the  President,  and 
to  lessen  the  \^ork  involved  in  the 
supervision    of    tlie    affairs    of    the 
Society,   it  is   unanimously  resolved 
to    intimate    to    the    President    the 
Council's    earnest    desire    that    the 
Society  should  continue  to  profit  by 
his   guidance,    and   their   unanimous 
resolve  to  invite  him  to  continue  in 
office." 

As  they  all  kne« ,  Prof.  Silvanus  P. 
Thompson  had  been  a  most  valuable 
help  to  the  Society  ever  since  he  be- 
came the  first  President  ;  but,  during 
the  coming  year,  they  particularly 
wanted  him  to  serve  again,  because 
there  A^as  to  be  formed  an  International 
Commission  on  Illumination,  at  which 
the  Society  must  be  rej^resented.  Prof. 
Thompson,  with  his  close  knowledge 
of  everything  connected  with  the  work 
of  the  Society,  and  his  renowned 
facility  as  a  linguist,  would  not  only 
represent  them  in  a  way  which  no  one 
else  could  do,  but  would  give  them  at 
once  a  position  among  the  Societies  of 
the  world.  Under  these  conditions  he 
was  sine  they  would  all  agree  with 
him  in  hoping  that  Prof.  Silvanus  P. 
Thompson  would  accept  the  Presi- 
dency for  the  fourth  time. 

Another  resolution  with  which  he 
thought  they  would  all  agree  was  the 
announcement    that    the    Council    liad 


nominated  Mr.  A.  P.  Trotter  one  of 
their  Vice-Presidents.  Mr.  Trotter  was 
well  known  amongst  them,  and  there 
way  no  need  for  any  descrijjtion  of  the 
work  he  had  done,  not  only  for  the 
Society,  but  for  illuminating  engineer- 
ing, even  before  tlie  Society  was 
formed.  The  i)aper  which  Mr.  Trotter 
read  before  the  Institution  of  Civil 
Engineers  about  nineteen  years  ago 
still  remained  one  of  the  standard 
pajiers  on  illumination,  in  spite  of  the 
changes  that  had  occurred  in  the 
various  illuminants  available,  and  he 
was  sure  they  would  agree  with  the 
Council  that  it  would  be  a  jwivilege  to 
immber  him  among  their  Vice-Presi- 
dents. 

These  proposals  met  with  the  hearty 
support  of  the  meeting. 

Mr.  W.  J.  Liberty  then  moved  the 
following  resolution  : — 

"  That    this    meeting    extends    a 

cordial  vote  of  thanks  to  the  Council 

and  oflficers  for  their  efforts  on  behalf 

of    the    Society    during    the    past 

session." 

Those  who  were  a  little  bit  behind 
the  scenes,  and  knew  something  of  how 
things  were  managed,  well  knew  the 
indefatigable  efforts  made  by  Prof. 
Silvanus  P.  Thompson,  Mr,  Good- 
enough,  and  Mr.  Haydn  Harrison  and 
others,  to  say  nothing  of  the  untiring 
efforts  of  Mr.  L.  Gaster.  He  had  much 
pleasure  in  moving  his  resolution. 

Mr.  J.  G.  Clark,  in  seconding,  said 
there  was  no  doubt  that  the  good  work 
which  the  Society  was  doing  had  been 
very  largely  due  to  the  untiring  efforts 
of  the  Council  and  officers. 

The  resolution  was  put  to  the  meeting 
and  carried  with  acclamation. 

Mr.  Leon  Gaster,  on  behalf  of  the 
Council,  expressed  thanks  for  the  kind 
words  of  appreciation,  and  assured  the 
meeting  that  what  had  been  done  lia^d 
only  been  possible  by  the  most  friendly 
co-operation  between  the  members  of 
the  Council. 

Dr.  R.  Lessing  moved  the  following 
resolution,  which  was  seconded  by 
Mr.  E.  a.  N.v.sh,  and  carried  unani- 
mously : — 

''  That  this  meeting  extends  a  cordial 
vote  of  thanks  to  the  Hon.  Auditors 
of  the  Society  for  their  services,  and 
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that  tliese  gentlemen  be  requested  to 
act  in  this  capacity  for  anotlier  year." 

The  Chairman  next  moved  tlie 
following  resolution. 

■■  That  this  meeting  desires  to  express 
a  cordial  vote  of  thanks  to  the  Royal 
iSociety  of  Arts  for  the  courteous  per- 
mission to  make  u.se  of  the  rooms 
during  the  past  ses.sion,  and  to  record 
its  appreciation  of  the  encouragement 
and  .support  which  the  Society  has 
received."" 

Mr.  R.  J.  Wallis- Jones  seconded, 
and  expressed  the  wish  that  they  would 
be  allowed  the  use  of  the  room  so  long 
as  the  Illuminating  Engineering  Society 
was  able  to  use  it — until,  indeed,  the 
coming  time  when  their  increase  in 
membership  of  the  Society  led  them 
to  recognize  that  they  had  outgrown 
their  first  home. 

The  vote  of  thanks  was  carried  with 
acclamation. 

The  Chairman  next  called  attention 
to  the  Appendix  to  the  Report,  which 
contained  a  list  of  subjects  on  which 
papers  were  invited  for  next  session. 
The  Council,  he  said,  were  most  anxious 
to  receive  papers  from  those  who  had 
made  a  speciality  of  certain  aspects  of 
lighting.  At  the  same  time,  the  list 
was  not  intended  to  be  exhaustive,  and 
the  Council  were  free  to  receive  con- 
tributions on  other  subjects. 

In  concluding.  The  Chairman  said 
that  Mr.  Goodenough  keenly  regretted 
his  unavoidable  ab.sence.  He  was  sure 
that  they  had  all  appreciated  the  care 
and  attention  which  Mr.  Coodenough 
had  given  to  the  Society  in  his  capacity 
as  Chairman,  and  this  appreciation  was, 
perhaps,  even  greater  on  the  part  of 
the  members  of  the  Council,  who  had 
a  clo.ser  opportunity  of  judging  the 
skill  which  he  had  devoted  to  the 
affairs  of  the  Society. 

Mr.  Leon  Gaster  then  alluded  to 
his  coming  visit  to  the  United  States. 
Correspondence  had  passed  with  the 
Illuminating  Engineering  Society  of 
America,  and  on  more  tlian  one  occasion 
a  desire  for  closer  co-operation  had 
been  expressed  on  both  sides  of  the 
Atlantic.     Circumstances  had  hitherto 


prevented  his  making  a  personal  visit. 
but  the  great  privilege  and  pleasing 
duty  had  now  fallen  to  him  of  going 
to  the  States,  carrying  \\'ith  him  a 
message  of  goodwill  from  this  Society. 
He  felt  sure  they  all  recognized  the 
unique  pioneering  work  which  the 
American  Society  had  accomplished. 
With  their  permission,  he  hoped  to  be 
able  to  tell  friends  in  the  United  States 
something  of  what  had  already  been 
done  in  this  country,  and  to  exchange 
views  as  to  how  they  could  best  use 
their  joint  efforts  for  furthering  the 
illuminating  engineering  movement  in 
the  future. 

Mr.  W.  R.  Rawung.s  proposed  a 
vote  of  thanks  to  Mr.  Haydn  T. 
Harrison  for  presiding  that  evening, 
coupUng  with  it  the  names  of  Mr. 
Gaster,  the  Hon.  Secretary,  and  Mr. 
J.  S.  Dow,  the  Assistant  Hon.  Secre- 
tary. He  thought  the  Society  was 
indeed  fortunate  in  receiving  so  much 
ungrudging  honorary  effort,  and  he 
personally  had  had  several  opportuni- 
ties of  appreciating  the  considerable 
amount  of  work  which  had  been  done. 

Another  instance  of  the  work  which 
was  constantly  being  performed  for 
the  Society  was  afforded  by  Mr. 
Gaster's  vi.sit  to  the  Continent  and  the 
States.  It  was  a  great  advantage  for 
the  Society  to  be  able  to  build  up  this 
international  connexion  by  per.sonal 
intercourse  without  committing  itself 
to  any  corresponding  financial  outlay. 
So  long  as  they  had  such  representatives 
he  was  quite  sure  the  Society  must 
remain,  as  it  alreadj-  was,  an  eminently 
successful  one. 

Mr.  Haydn  T.  Harrison  briefly 
responded  to  the  vote  of  thanks. 
Speaking  for  himself,  he  said  that  it 
was  the  close  interest  that  he  took  in 
the  affairs  of  the  Society  which  led  him 
to  attend  the  meetings  whenever  he 
could.  Both  at  the  Council  meetings 
and  the  lectures  he  found  he  could 
learn  something  on  every  occasion, 
and  he  felt  sure  that  they  were  all 
anxious  to  do  their  share  towards 
making  the  Society  powerful  and 
respected. 
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In  accordance  with  the  usual  custom, 
the  Council  is  issuing  a  Report  of 
progress  during  the  Session,  ^^hich  has 
been  of  a  very  satisfactory  nature. 
During  the  past  year  the  Society  has 
been  fortunate  in  extending  its  influ- 
ence in  many  directions.  Meetings 
have  been  devoted  mainly  to  securing 
the  co-operation  of  the  general  public, 
and  many  snbjects  of  great  interest 
have  been  discussed.  A  marked  feature 
of  the  pa-st  session  has  also  been  the 
consolidation  of  the  international  posi- 
tion of  the  Societj^  which  is  now  coming 
to  be  regarded  as  the  European  centre 
of  information  on  matters  connected 
with  illumination.  So  many  important 
incidents  took  place  during  the  vaca- 
tion that  it  ^\as  found  necessary  to  issue 
a  special  report  of  progress  at  the 
opening  meeting  of  the  session.* 

The  development  of  public  interest 
in  illumination  and  the  increased  out- 
put of  literature  on  the  subject  has 
again  been  most  remarkable.  It  is 
particularly  satisfactory  to  observe  the 
direct  interest  taken  by  the  daily  press 
in  the  practical  consequences  of  insuffi- 
cient illumination.  This  has  taken  the 
form  of  frequent  references  to  such 
matters  as  street  lighting,  the  influence 
of  illumination  in  mines  on  the  eye- 
sight of  miners,  the  lighting  of  the 
House  of  Commons,  &c. 

Increased  Membership  and  Support. 

We  have  once  more  to  report  a 
steady  growth  in  membership.  The 
number  of  members  now  exceeds  340 — 
an  increase  of  seventy  over  the  number 
at  the  corresponding  period  of  last  year 
— and  the  support  of  eminent  authori- 
ties in  various  parts  of  the  world,  many 
of  whcm  have  taken  a  prominent  part 
in  other  national  and  international 
commissions  dealing  with  photometry 
and  illumination,   has   been   obtained. 

»  Jllioiu  Ung.,  Unt},,  Dec,,  1911,  p.  684. 


The  Society  has  had  the  privilege  of 
adding  to  its  list  of  Vice-Presidents  the 
names  of  Sir  William  .A.bnev,  D.Sc, 
F.R.S.,  C.B..  Prof.  A.  E.  Kennelly,  and 
Prof.  Elihu  Thomson,  and  has  also 
nominated  its  distinguished  President 
(Prof.  S.  P.  Thompson.  D.Sc,  F.R.S.) 
one  of  the  Honorary  Life  Members  for 
the  present  year.  The  Council  has 
also  had  the  pleasure  of  adding  to  its 
numbers  three  additional  members  : 
Mr.  F.  Bailev,  Mr.  A.  W.  Cortsz  Leigh, 
and  Mr.  E.  Scott  Snell. 

It  is  interesting  to  observe  that  the 
various  occupations  and  professions 
are  represented  in  almost  jirecisely  the 
same  proportions  as  during  the  previous 
year.  The  following  figures  serve  to 
show  the  exceptional  position  enjoyed 
by  the  Society  in  jiroviding  an  im- 
partial platform  for  the  discussion 
of  problems  connected  v,iti\  illumina- 
tion : — 


Electrical  Engineers  and  Members  concerned 
mainly  with  Electric  Ligliting        

Gas  Engineers,  Manufacturers  of  Gas  Ap- 
pliances, iScc 

Professors  of  Physics  and  Engineering, 
Experts  in  Photometry,  &c 

Representatives  of  Oil,  Acetylene,  Petrol  Air 
Gas  Lighting,  &c.         

Pliysicians,  Oculists,  Opticians,  &c 

Architects.  Survt-yor.«,  &c.  

Misc-Uaneous,  including  Public  Lighting 
Superintendents,  Mechanical  Engineers, 
Makers  of  Shades  and  Reflectors,  and 
others  not  exclusivt-ly  connected  with  any 
one  system  of  lighting 


Meetings  of  the  Society  during  the 
Past  Year. 

During  the  past  year  six  meeting;! 
(not  including  the  Annual  General 
Meeting)  have  been  held. 

On  November  17th.  1011,  a  paper 
was  read  by  Dr.  H.  R.  B.  Hickman 
entitled  '  Notes  on  the  Design  of  Motor- 
car   Headlights,'*    the    subject    being 

*  Ilium.  Enff.,  Lend,,  Dec.,  1911,  p,  687, 
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specially  suital)le  in  view  of  the  Motor- 
car Exhibition  at  Olympia  taking 
place  about  the  same  date.  Invitations 
were  issued  to  the  Royal  Automoljile 
Club  and  to  other  associations  interested 
to  take  part  in  the  discussion;  and  repre- 
sentatives of  many  well-known  firms 
manufacturing  motor  -  car  lieadlights 
were  present  at  the  meeting.  The 
opportunity  was  also  taken  of  drawing 
the  attention  of  the  trafifie  officials 
representing  tlie  City  and  Metropolitan 
Police  to  the  work  of  the  Society  and 
of  jjointing  out  the  importance  of  more 
precise  regulations  on  tlie  brightness 
and  arrangement  of  headlights,  and  in 
connexion  with  street  Hghting. 

At  the  second  meeting,  on  December 
19th,  Mr.  Haydn  T.  Harrison  read  a 
paper  on  the  subject  of  '  Railway  and 
Goods  Yard  Illumination.'*  Engineers 
comiected  -wit!!  man^r  of  the  most 
important  railways  were  present,  and 
joined  in  the  discussion,  and  it  is  hoped 
that  the  information  brought  forv\  ard 
at  this  meeting  w  ill  lie  of  assistance  in 
ultimately  determining  some  standards 
of  the  illumination  required. 

The  third  paper  of  the  Session,  on 
January  I6th,  1912,  by  Mr.  T.  E. 
Ritchie,t  clealt  with  '  Colour  Discrimi- 
nation by  Artificial  Light.'  Invita- 
tions were  issued  to  many  people 
whose  occupation  led  them  to  be 
interested  in  this  matter,  including 
artists,  dyers,  colour  printers,  carpet 
manufacturers,  &c. 

During  the  remainder  of  the  Session 
three  practical  applications  of  illu- 
mination were  taken  up,  two  distinct 
papers,  dealing  with  the  subjects  from 
the  standpoint  of  gas  and  electric  light- 
ing respectively,  being  presented  on  each 
evening.  On  Februarj'  20th  Mr.  N.  W. 
Prangnell  presented  a  paper  on  '  Shop 
Lighting  by  Electricity,'  Mr.  A.  E. 
Broadberry  reading  the  corresponding 
paper  on  '  Shop  Lighting  by  Gas, 'J 
and  the  importance  of  this  subject 
was  brought  home  to  many  representa- 
tives of  large  London  stores  present. 

On  March  I9th  Mr.  F.  W.  Good- 
enough  dealt  with  '  The  Lighting  of 
Printing    Works    by    Gas,'    and    Mr. 

*  Ilium.  Eng.,  Lond.,  Jan.,  1912,  p.  25. 
t  I/iiim.  Eng.,  I.ond.,  Feb.,  1912,  p.  64. 

*  Illmii.  E'ly.,  Lond  ,  March.  1912,  pp.  1'2.".-1.")1. 


Justus  Eck  with  '  The  Lighting  of 
Printing  Works  by  Electricity.' *  Valu- 
able data  collected  as  the  result  of 
observations  in  the  \\orks  of  important 
London  daily  newspapers  and  prin*^ing 
fi.rms  were  presented,  and  invitations 
to  a  large  number  of  journals  and 
printing  establisliments  were  sent  out. 
The  presence  of  representatives  of  the 
Master  Printsrs'  Association,  the  Lon- 
don Society  of  Compositors,  the  Insti- 
tute of  Printers,  and  other  Associations 
was  also  invited,  and  the  Society  was 
thus  instrumental  in  impressing  the 
need  of  good  illumination  on  yet 
another  section  of  the  public. 

The  concluding  papers  of  the  Ses- 
sion, by  Mr.  W.  R.  Rawlings  and  Mr. 
W.  H.  Y.  Webber,  dealt  respectively 
with  Private  House  Lighting  by  Elec- 
tricity and  Gas  respectively.  It- 
will  be  seen,  therefore,  that  during  this 
Session  the  Society  has  been  signally 
successful  in  acting  as  a  Ihik  between 
the  general  public  and  the  technical 
lighting  expert,  and  it  has  been  aljle  to 
stimulate  an  interest  in  illumination 
in  many  different  quarters.  The  data 
collected  in  these  papers  will  also  doubt: 
less  be  of  great  value  for  future  refer- 
ence. 

The  Society  has  also  realized  its 
ambition  of  receiving  on  the  same 
platform  and  on  the  same  evening 
papers  from  representatives  of  gas 
and  electric  lighting,  and  conducting 
friendly  and  impartial  discussions.  The 
thanks  of  the  Society  are  due  to  the 
authors  of  these  papers,  which  invari- 
ably gave  rise  to  most  interesting 
meetings. 

The  Annual  Dinner. 

Tlie  Annual  Dinner  of  the  Society 
took  place  on  February  15th,  the  Presi- 
dent, Prof.  S.  P.  Thompson,  D.Sc. 
F.R.S.,  being  in  the  chair,  and  many 
members  and  friends  were  present. 
The  proceedings  were  most  enjoyable, 
and  the  speeches  and  representative 
character  of  the  gathering  worthily 
upheld  the  traditions  of  the  Society. 

After  the  loyal  toasts  had  been  duly 
honoured.  Prof.  R.  S.  Clay,  Principal  of 
the    Northern    Polytechnic,    proposed 
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the  toast  of  "  The  Illuminating  Engi- 
neering Society,"  dwelling  upon  tTie 
important  international  j)osition  which 
it  now  occupied.  The  President,  in 
replying  to  the  toast,  devoted  liimself 
to  a  convincing  summary  of  the 
important  \v  ork  now  being  undertaken. 
The  toast  of  "  Kindred  Societies  " 
was  proposed  by  Mr.  F.  W.  Good- 
enougli  (Chairman  of  Council),  and 
replied  to  by  Mr.  R.  G.  Shadbolt  (Presi- 
dent of  the  Institution  of  Gas  Engi- 
neers) and  Mr.  W.  M.  Mordey  (Past- 
President  of  the  Institution  of  Elec- 
trical Engineers),  who  pointed  out  the 
valuable  common  platform  provided 
by  the  Society,  the  functions  of  which 
could  not  be  performed  bj?  any  other 
e.xistinar  body. 

Mr.  R.  J.  WaUis-Jones  proposed  the 
toast  of  "  Our  Guests."  The  toast  was 
responded  to  by  Dr.  W.  Garnett,  Educa- 
tional Adviser  to  the  London  County 
Council,  and  Dr.  F.  G.  Kenyon,  Chief 
Librarian  at  the  British  Museum,  both 
of  whom  referred  in  warm  terms  to  the 
aims  of  tlie  Illuminating  Engineermg 
Society,  and  to  the  excellent  results  it 
had  already  accomplished  in  drawing 
attention  to  the  importance  of  school 
and  library  lighting. 

The  proceedings  concluded  by  a  vote 
of  thanks  to  the  Chairman  and  Presi- 
dent, proposed  by  Mr.  L.  Gaster  (Hon. 
Secretary),  which  was  received  with 
enthusiasm. 

Special  Com.mittees  on  Steeet, 
School,  and  LibrakyLighting. 
The  Joint  Connnittee — on  which 
representatives  of  the  Institutions  of 
Gas  and  Electrical  Engineers,  the 
Association  of  County  and  Municipal 
Engineers,  and  the  Illuminating  Engi- 
neering Society  are  nominated — is  still 
engaged  on  its  taslv  of  preparing  a 
draft  specification  for  street  lighting. 
A  considerable  number  of  meetings 
have  been  held,  and  much  valuable 
data  collected,  and  it  is  anticipated  that 
its  fijKlings  will  be  available  shortly. 
It  may  also  be  mentioned  that  during 
the  summer  vacation  last  year  several 
articles  appeared  in  The  Illuminating 
Erigineer*  containing  the  presentation, 

*  Ilium.  Eiig.,  Lond.,  vol.  iv.,  May  and  July, 
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in  tabular  form,  of  the  results  of 
inquiries  addressed  to  a  number  of 
corresponding  members  on  the  Conti- 
nent and  in  the  United  States. 

As  explained  in  the  Report  presented 
at  the  commencement  of  the  Session,* 
the  Joint  Conimittees  on  School  and 
Library  Lighting,  decided  upon  at 
the  conclusion  of  the  discussions  of  the 
Society  on  these  subjects  at  the  com- 
mencement of  last  year,  have  no«'  been 
constituted.  Representatives  of  the 
Library  Association,  the  Association  of 
Medical  Officers  in  Schools,  the  Asso- 
ciation of  Technical  Institutions,  the 
Association  of  Teachei's  in  Technical 
Institutions,  and  tlie  London  Teachers' 
Association  have  been  appointed,  and 
are  taking  part  in  the  proceedings. 
Several  meetings  have  already  been 
held,  and  the  Committees  are  preparing 
some  suggestions  which,  it  is  hoped, 
will  prove  of  considerable  use  to  those 
concerned  with  the  lighting  of  schools 
and  libraries.  In  adclition,  it  is  pro- 
posed that  these  Committees  will  act 
as  a  permanent  centre  for  information 
on  these  subjects. 

The  International  Commission  on 
Illumination. 

One  of  the  most  important  events 
during  the  past  year,  the  decision  taken 
at  the  International  Electrical  Congress 
in  Turin  last  September,  has  already 
been  referred  to  in  the  Report  of 
Progress  during  the  Vacation.  It  will 
be  recalled  that  the  Congress  imani- 
mously  passed  the  following  resolution 
at  the  plenarv  meeting  on  September 
16th,  1911  :— 

That  ihif<  Cmir/irss  deems  it  desirable 
that  an  Inh  nidliniKd  Commission  should 
be  appoinlid  in  nnlcr  to  study  all  systems 
of  lighting  and  technical  problems  in 
connection  thereivith  ;  and,  having  been 
informed  that  the  Illuminating  Engineer- 
ing Society  of  London  has  the  intention 
of  forming  such  a  Commission  and  of 
putting  itself  in  touch  with  the  other 
existing  national  and  international  photo- 
metric committees,  approves  their  taking 
the  initiative  in  this  respect. 

A  resolution  was  also  passed  unani- 
mously by  the  Electrotechnical  Com- 
mission   affirming    that    the    National 
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CommUtee-s  should  co-operate  with  the 
Illuminating  Emjineeriiig  Societies  in 
their  respective  countries  in  studying  the 
question  of  symbols,  nomenclature,  ami 
other  matters  relatinc)  to  illiunination ; 
and  this  resolution  received  tlie  cordial 
support  of  Dr.  A.  E.  KenncUy  and  Dr. 
C.  H.  Sharp  (respectively  President  and 
Past-President  of  the  American  Illu- 
minating Engineering  Society). 

The  Hon.  Secretary — who  was  pre- 
sent at  these  meetings  in  Turin — also 
read  a  paper  on  "  The  International 
Outlook  in  vScientific  Illumination,'  in 
which  he  demonstrated  the  value  of 
such  an  international  Commission  on 
Illumination.  It  was  pointed  out  that, 
although  valuable  pioneering  work  had 
been  carried  out  by  the  existing  na- 
tional and  international  committees 
concerned  with  illumination  and  photo- 
metry, these  committees  lacked  the 
necessary  impartial  and  international 
standing  for  their  decisions  to  be 
received  with,  the  necessary  authority 
in  different  countries  and  by  represen- 
tatives of  different  ilhnninants  ;  more- 
over, what  was  desired  was  a  Commis- 
sion which,  besides  dealing  with  purely 
photometric  matters,  would  have  power 
to  deal  with  certain  questions  of  great 
practical  importance  (such  as  the 
hygienic  aspects  of  illumination,  the 
framing  of  standards  regarding  the 
illumination  required  for  various  pur- 
poses, &c.). 

In  receiving  the  sanction  of  the 
International  Electrical  Congress  to 
form  such  a  Commission,  the  Society 
has  been  afforded  a  most  gratifying 
recognition  of  the  imjDartial  and  inter- 
national position.  It  will  naturally 
be  desirable  to  arrange  for  due  repre- 
sentation on  the  suggested  Commission 
of  existing  bodies  dealing  \viX\\  various 
aspects  of  illumination.  In  this  respect 
the  Society  is  in  an  exceptionally 
fortunate  position,  since  it  now  includes 
among  its  members  delegates  on  all 
the  chief  commissions  of  this  kind. 
For  example,  during  the  vacation  a 
number  of  delegates  to  the  International 
Photometric  Commission  and  tlie  Inter- 
national Elect rotechnical  Commission 
gave  their  support  by  becoming  corre- 
sponding members.  It  need  scarcely 
be  added  that  in  this  work  the  co-opera- 


tion of  the  American  Illuminating  Engi- 
neering Society,  many  of  whose  mem- 
bers are  also  supporters  of  our  Society, 
will  be  very  valuable. 

By  this  resolution,  it  will  be  observed, 
the  su])port  from  the  electrical  industry 
throughout  the  world  has  been  secured, 
and  it  is  lioped  to  obtain  similar 
international  encouragement  from  the 
gas  industry. 

The  Hygienic  Aspects  of  Illumin.v- 
tion  and  the  prevention  of  in- 
DUSTRIAL Accidents. 

As  an  additional  example  of  the 
activity  of  the  Society  during  the  last 
summer  vacation,  it  may  be  mentioned 
that  the  International  Hygienic  Exhi- 
bition at  Dresden  was  visited  by  Mr. 
Justus  Eck  and  Dr.  R.  Lsssing,  and 
the  Society  was  also  represented  locally 
by  Drs.  Schanz  and  Stockhausen 
and  by  Prof.  Ulbricht.  A  series 
of  exhibits  dealing  ^vith  illumination 
were  also  dispatched  to  the  Exhibi- 
tion, including  various  photographs, 
taken  by  artificial  light  and  showing 
the  illumination  of  schools  and 
factories  by  gas  and  electricity,  which 
were  much  appreciated. 

At  the  Annual  Congress  of  the  Royal 
Sanitary  Institute  the  Hon.  Secretary 
and  Mr.  J.  Darch  were  present,  and 
the  latter  read  a  jjaper  on  the  subject 
of  '  Hospital  Lighting.'  The  President 
and  Mr.  J.  Eck  were  also  nominated 
as  delegates  of  the  Society,  but  were 
unavoidably  prevented  from  being 
present. 

It  may  also  be  mentioned  that  a 
paper  read  by  Mr.  W.  H.  Webb  on 
this  occasion  contained  some  notes  on 
School  Lighting.  It  was  gratifying  to 
observe  that  the  suggestions  on  this 
subject  resulting  from  the  meetings 
of  the  Society  earlier  in  the  year  were 
specially  recommended  to  the  notice 
of  school  officers.  This  illustrates  the 
manner  in  which  the  influence  of  the 
Society  is  gradually  making  itself  felt, 
and  it  may  be  hoped  that  its  recom- 
mendations will  continue  to  receive 
support  by  the  authorities  concerned. 

The  question  of  the  hygienic  aspects 
of  lighting  in  factories  continues  to 
receive  attention  in  this  country.  It 
is  mid  erst  ood  tliat  the  Home  Office  are 
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making  arrangements  for  tests  of  the 
illumination  in  various  factories,  to 
Ije  undertaken  witli  a  view  to  establish- 
ing ultimately  some  form  of  standard.  It 
will  be  recalled  tliat  the  Report  issued 
by  the  Departmental  Committee  on 
Accidents  in  Factories,  issued  just 
before  the  termination  of  the  last 
Session,  contained  specific  reference  to 
illumination,  it  being  pointed  out  that 
'"  inadequate  lighting  is  a  very  fre- 
quent cause  of  accident  and  of  grave 
danger."  It  is  also  recommended  that 
"  inspectors  should  be  given  general 
statutory  power  to  require  adequate 
lighting  in  all  places  where  work  is  done 
and  in  all  places  which  are  a  source  of 
danger  by  reason  of  insufficient  light- 
ing." Since  the  publication  of  this 
report  the  complete  evidence  of  the 
various  witnesses  has  been  issued,  and 
contains  many  instructive  instances  of 
poor  conditions  of  lighting  having  led 
to  more  or  less  serious  accidents.* 

It  will  also  be  remembered  that  in  the 
la.st  Report  of  the  Council  stress  was 
laid  on  the  important  position  assigned 
to  illumination  in  the  deliberations  of 
the  second  Congres  International  des 
Maladies  Professionelles  in  Brussels 
last  year.  Special  reference  was  then 
made  to  the  need  for  effective  lighting 
of  dangerous  machinery. 

The  precedent  set  on  this  occasion 
has  now  been  followed  by  the  announce- 
ment of  a  Congress  on  the  Prevention 
of  Industrial  Accidents,  to  be  held  in 
Milan  at  the  end  of  May.  The  Society 
will  be  represented  by  its  Hon.  Secre- 
tary, Mr.  L.  Gaster,  who  has  been 
invited  to  read  a  paper  on  '  The  Value 
of  Good  Illumination  from  the  Hygienic 
Standpoint  and  as  a  Means  of  Prevent- 
ing Accidents.'  It  is  hoi)ed  that  this 
Congress  will  be  tlie  means  of  still 
further  interesting  insurance  and  other 
authorities,  and  also  tlie  representatives 
of  the  Governments  of  various  countries 
in  these  matters. 

An  exceedingly  important  step  has 
also  been  taken  by  the  French  Govern- 
ment in  appointing  a  Committee  on 
the  Hygienic  Aspects  of  Illumination. 
On  this  Committee  prominent  oculists 
and  physiologists,  engineers  and  factory 
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inspectors,  will  serve,  and  it  will  discuss 
many  matters  of  considerable  industrial 
importance  (such  as  the  framing  of 
standards  of  illumination,  and  of  simple 
lighting  rules  for  use  in  factories  and 
^^•o^kshops,  the  nature  of  defects  of 
vision  and  their  relation  to  unsatis- 
factory lighting  conditions,  methods  of 
measuring  illumination,  &c.).  The  Hon. 
Secretary,  in  the  course  of  his  visit  to 
the  Continent,  took  the  opportumty  of 
interviewing  some  of  the  experts  on 
this  Committee  and  the  representatives 
of  various  Government  departments 
interested  in  the  subject,  and  it  is 
hoped  that  the  action  taken  by  France 
will  shortly  be  followed  in  other 
countries.  The  experience  of  authori- 
ties in  different  countries  is  needed  in 
tliese  matters,  in  order  that  general 
recommendations  vvliich  will  be  accept- 
able throughout  the  world  may  ulti- 
mately be  made,  and  also  with  a  view 
to  avoiding  any  errors  which  might 
naturally  arise  in  physiological  investi- 
gations conducted  only  on  a  few 
individuals. 

It  may  also  be  mentioned  that  the 
conditions  of  illumination  in  factories 
and  workshops  has  been  the  subject 
of  much  consideration  in  the  United 
States .  As  an  example  we  may  mention 
the  formation  of  the  National  Associa- 
tion for  the  Conservation  of  Eyesight, 
which  will  doubtless  aid  the  good  work 
in  this  direction  already  being  done  by 
the  American  Illuminating  Engineering 
Society.  The  National  Association  for 
the  Conservation  of  Vision  has  been 
issuing  periodical  bulletins  summariz- 
ing the  work  so  far  carried  out,  and 
there  are  several  other  publications  in 
the  United  States,  such  as  The  Journal 
of  Industrial  Sajeiy.  which  habitually 
refer  to  the  need  of  good  illumination 
in  the  factory  and  workshop. 

Education    in    Illuminating    Enqi- 

NEEEING. 

In  the  last  Report  of  the  Council 
attention  was  called  to  the  special 
post-graduate  course  of  thirty-six  lec- 
tures organized  by  the  Johns  Hopkins 
University  of  Baltimore,  U.S.A.,  in 
the  autumn  of  1910.  Various  branches 
of  illuminating  engineering  were  dealt 
with,   the  lectures  in  each  case   being 
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delivered  by  eminent  authorities  in 
their  respective  subjects.  In  referring 
to  this  unique  series  of  lectures,  the 
hope  was  expressed  that  courses  in 
illuminating  engineering  "\\ould  shortly 
be  arranged  in  this  country. 

This  anticipation  has  been  realized. 
During  the  last  winter  four  distinct 
courses  of  lectures  were  dehvered  at 
University  College,  Regent  Street  Poly- 
technic, the  Northampton  Institute. 
and  Battersea  Polytechnic.  The  course 
at  University  College,  by  Prof.  W.  C. 
Clinton,  was  of  an  advanced  character. 
The  other  three  courses  \xere  more 
general  and  popular  in  their  scope. 
and  \vere  delivered  by  specialists  in  their 
respective  fields.  It  may  be  added  that, 
almost  without  exception,  the  lecturers 
\^'ere  members  of  this  Society.  It  is 
estimated  that  over  100  students  at- 
tended these  courses.  This  may  be 
considered  a  most  gratifpng  beginning, 
and  it  is  hoped  that  ultimately  courses 
in  illuminating  engineering  will  form  a 
regidar  feature  of  the  programmes  of 
the  chief  colleges  and  institutions. 

The  Title  of  '"  Illumwating  Engi- 
neer." 

The  three  years  that  have  elapsed 
since  the  formation  of  the  Society  have 
given  a  great  impetus  to  the  illuminat- 
ing engineering  movement,  and  have 
stimulated  a  demand  for  expert  advice 
on  illumination.  From  the  commence- 
ment it  has,  however,  been  agreed  that 
the  use  of  the  title  "  illuminating  engi- 
neer "  by  consulting  exjierts  on  lighting 
should  be  deprecated,  and  membership 
in  the  Society  is  not  at  present  regarded 
as  entitling  members  so  to  describe 
themselves.  Until  a  body  of  men  who 
have  the  necessary  qualifications  and 
experience  to  deal  impartially  with  all 
illuminants  and  with  the  various  aspects 
of  lighting  included  under  the  term 
"  illuminating  engineering  "  has  been 
evolved,  the  u.se  of  the  term  "  illuminat- 
ing engineer  "  should  be  avoided.  At 
a  later  date  it  is  hoped  that  it  will  be 
possible  to  define  more  precisely  what 
the  qualifications  of  an  illuminating 
engineer  should  be,  and  this  matter 
^\•ill  then  receive  the  attention  of  the 
vSociety. 


Financial  Position  of  the  Society. 

The  balance  sheet,  showing  the 
income  and  expenditure  of  the  Society 
up  to  the  end  of  1911,  is  appended.  It 
will  be  seen  that  the  Society,  in  spite  of 
its  limited  membership,  has  been  able 
to  carry  out  a  considerable  amount  of 
useful  work  and  yet  to  keep  its  ex- 
penditure within  bounds. 

As  explained  in  the  Report  for 
1910-11.  the  fact  of  its  having  been 
found  possible  to  do  so  is  mainly  due 
to  the  very  satisfactory  arrangement 
made  v%ith  the  Illuminating  Engineer- 
ing Publishing  Co..  Ltd.,  that  The 
Uhnninnthuj  Engineer  (published  in 
London)  should  be  the  official  organ  of 
the  Society ;  otherwise  the  cost  of 
publishing  and  circulating  the  trans- 
actions of  the  Society,  estimated  at 
.K350,  would  have  been  prohibitive 
with  its  present  membership  and  sub- 
scription. 

The  established  international  con- 
nexion of  the  journal  has  already  been 
of  great  benefit,  and  will  be  of  even 
greater  service  now  that  a  prospect 
of  important  international  work  is 
opening  before  the  Society.  The  fact 
of  The  Illuminating  Engineer  being 
a  monthly  journal  has  also  been  much 
appreciated  1iy  inembers  since  it  has 
enabled  the  prompt  publication  of 
papers  and  discussions,  and  has  also 
been  of  service  in  announcing  forth- 
coming events. 

The  Society  has  also  been  excep- 
tionally fortunate  in  not  being  called 
upon  to  meet  many  customary  ex- 
penses, such  as  rent  for  ofhces,  secre- 
tary's salary,  &c.,  and  a  debt  of  grati- 
tude is  due  to  its  officers,  who.  in  an 
honoiary  capacity,  have  ungrudginglj' 
devoted  much  tijue  to  its  affairs. 

It  is  satisfactory  to  observe  that  the 
increased  number  of  members  and  sub- 
scriptions will  no  doubt  render  the 
position  of  the  Society  easier  financially 
in  course  of  time,  but  it  is  pointed 
out  with  regret  that  a  considerable 
number  of  subscriptions  are  in  arrear, 
and  it  is  hoped  that  members  will  help 
the  Society  by  paying  in  their  sub- 
scriptions as  promptly  as  possible  in 
the  future,  as  well  as  clearing  off 
present  deficiencies. 
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Pkogramme  fob  the  Next  Session*. 

During  the  next  Session  the  various 
Committees  of  the  Society  will  continue 
their  activities,  and  it  is  hoped  that 
reports  of  some  of  their  proceedings 
will  shortly  be  available. 

The  Council  is  now  engaged  in  con- 
sidering the  programme  for  the  next 
Session.  Members  who  are  willing  to 
read  papers  are  invited  to  notify  the 
Hon.  Secretary  as  soon  as  possible,  and 
to  send  in  contributions  early  in  the 
vacation.  A  list  of  suitable  subjects 
(which,  however,  is  issued  as  a  sugges- 
tion only,  and  is  not  exhaustive)  will 
be  found  in  the  appendix  (p.  306). 

During  the  first  Session  it  was 
deemed  desirable  to  deal  mainly  «ith 
princijjles,  and  subsequently  a  natural 
transition  was  made  to  several  applica- 
tions, such  as  the  illumination  of 
schools,  libraries,  shops,  &c.  It  is 
hoped  in  the  future,  as  increased  mem- 


ber.ship  and  improved  acquaintance 
with  the  principles  of  illumination 
justifies  this  course,  that  it  will  be 
j)ossible  to  enter  more  fully  into  details 
and  to  devote  attention  to  specific 
technical  jiroblems  in  lighting. 

The  Council,  while  appreciating  the 
generous  support  they  have  received 
in  former  years,  desire  again  to  impress 
on  members  the  desirability  of  inter- 
esting others  in  the  work  of  the  Society 
and  securing  a  further  numerical  addi- 
tion to  its  membership.  The  prelimi- 
nary stages  of  the  Society's  work  are 
passed,  and  it  is  now  entering  upon  a 
most  important  phase  of  its  existence. 
It  is,  therefore,  essential  to  leave  no 
stone  unturned  to  secure  its  continued 
success. 

By  Order  of  the  Council, 
Leon  Gaster, 

Hon.  Secretarv. 


Lamps  as  Time-Limit  to  Speakers.         The  Value  of  School  Lighting. 


When,  a  few  years  ago,  Parliament 
became  a  recognized  institution  in 
Russia,  the  question  of  the  length  of 
speeches  early  engaged  the  attention  of 
the  framers  of  the  new  adjunct  to  an 
ancient  Constitution.  It  was  agreed 
that  fifteen  minutes  was  a  reasonable 
allowance  per  head,  and  an  ingenious 
contrivance  was  introduced  \\  ith  design 
to  mark  off  the  allocation.  On  each 
man's  desk  was  fixed  a  red  lamp  fed 
by  electricity.  When  the  member  rose 
to  speak,  the  lamp  lit  up.  At  the  end 
of  a  quarter  of  an  hour  it  automatically 
went  out,  and  sinuiltaneously  the 
orator,  even  if  he  were  in  the  middle 
of  a  sentence,  shut  up. — The  Observer, 
Sunday,  Mav  5th,  1912. 


In  his  first  report  on  the  inspection 
of  Breconshire  children  Dr.  J.  C.  Bridge, 
says  there  can  be  little  doubt  that  school 
life  is  productive  of  visual  defects. 

"  The  importance  of  proper  lighting 
in  schools  cannot  be  over-estimated. 
Not  only  is  efficient  lighting  important 
in  producing  a  healthy  conclition  of  the 
mind  and  improving  the  mental  faculties 
of  the  children,  but,  also,  improper 
lighting  is  undoubtedly  one  of  the 
many  factors  in  the  production  of 
visual  defects.  It  cannot  be  too  strongly 
urged  that  efficient  lighting  implies 
not  only  sufficient  light,  but  light,  of 
the  right  amount  and  from  the  right 
direction." — The  Medical  Officer,  May 
11th,  1912. 
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APPENDIX. 

List  of  Suggested  Subjects  on  which  Papers  are 
invited. 

L  New  developments  and  novel  applieations  of  gas  and  electric  lighting. 

2.  General   progress   in   (a)  acetylene  lighting,   (6)  incandescent,   oil,   paraffin,   and 

petrol  air  gas  lighting. 

3.  The  nomenclature  and  terminology  of  ilhuninating  engintering. 

4.  New  forms  of  instriunents  for  measnrin<;  light  and  illumination  and  new  apjparatii? 

for  use  in  the  photometrical  laboratory.     Methods  of  testing  colour.     Method? 
of  testing  the  steadiness  of  sources  of  light. 

5.  The  design  and  functions  of  shades  and  reflectors  and  their  value  in  interior  and 

outdoor  lighting. 

6.  Fixture  design  :    the  comjjroniise  between  artistic  and  illuminating  principles. 

7.  The  measurement  of  daylight  and  its  application  by  the  architect  to  designing 

window-space,  and  the  access  of  natural  light  to  interiors.     The  value  of  photo- 
metry in  deciding  ancient  light  cases. 

8.  What  constitutes  good  street  lighting  ? 

9.  Decorative  lighting  and  illuminating  engineering  from  the  standpoint  of  artistic 

effect  and  architectural  principles. 

10.  Simple  methods  of  calculating  beforehand  the  distribution  and  intensity  of  illu- 
mination in  interiors. 

H.  Instruction  in  illuminating  engineering  :  Courses  of  lectures  and  laboratory 
work,  &c. 

12.  The  benefits  of  good  illumination  from  the  insurance  standpoint,  and  as  a  means 

of  preventing  accidents. 

13.  The  value  of  good  illumination  in  factories  and  workshojjs  from  t)ie  hygienic  and 

sanitary  standpoint. 

14.  Ilhmiination  Portable  safety  lamps  for  mines,  itc. 
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D.Sc,  F.B.S.  Professor  of  Electrical  Engineering  and  Principal 

of  the  City  and  Guilds  of  London  Technical  College, 
Finsbury,  E.C.,   "  Morland,"  Chislett  Road,  West 
Hampstead,  London,  N.W. 
Thomson,  Alex.,  Jr.  Electrical  Engineer  to  the  Union  Electric  Co.,  8,  Hamil- 
ton Park  Terrace,  ffillhead,  Glasgow  (2). 
Past-President  of  the  Int.  Electrotechnical  Commission ; 
President   of   the    General    Electric    Co.,     West 
Lynn,  Mass.,  U.S.A. 
57,  Haselrigge  Road,  Clapham,  London,  S.W.  (1). 
Chairman  of  Messrs.  W.  Sugg  &  Co.,  Sanctuary  House, 

Tothill  Street,  London,  S.W.  (2). 
Opthalmic  Sm-geon,  Tudor  Lodge,  Eghain  ( 1 ). 
On  the  Staff  of  the  Ci'oydon  Gas  Co.,   4,  Walerand 
Road,  Blacklieath,  London,  S.E.  (1). 
Secretaiy  of  the  Croydon  Gas  Co.,  Katherine  Street, 
Mem.  Inst.  Gas  Engrs.     Croydon,  England  (1). 

Trewby,  L.  Gas    Engineer,    Gas    Works,     Mill    Hill,    London, 

Mem.  Inst.  Gas  Engrs.     N.M'.  (1). 


Thomson, 
Prof.  Elihu 

Thomson,  T.  G. 
Thornton,  S.  E. 

A.M.I.C.E. 
Tomlinson,  J.  H. 
Topley,  W.  H. 

Topley,  W.  W. 


y.P.  A.    P.  Trotter, 

M.I.E.E. 
Y.P.,  CM.  Ubbelohde,  Prof. 

V.P.,  C.  M.  Ulbricht,  Prof. 


Venner,  R.  F. 

Hon.       Vernon  Harcourt, 
Prof.  A.  G. 
M.A.,  F.R.S. 
Verstraeten,  Th. 


Member. 

CM. 


Electrical  Adviser  to  the  Board  of  Trade,  8,  Richmond 
Terrace,  Whitehall,  London,  S.W.  (1). 

Gen.  Secretary  of  the  International  Petroleum  Com- 
mission, ICarlsruhe,  Germany. 

President  of  the  Konigl.  Generaldirektion  der  Sach- 
sischen  Staatsbahnen,  Member  of  the  Photo- 
metrical  Commission  of  the  Verband  Deutscher 
Elektrotechniker,  Hettner  Str.  3,  Dresden. 

Electrical  Engineer,  6,  Old  Queen  Street,  Westminster, 
London,  S.W.   (1). 

Past  President  of  the  Chemical  Society,  Metropolitan 
Gas  Referee,  &c.,  St.  Clare,  Ryde,  Isle  of  Wight. 


V.P.  CM. 
CM. 


H.C. 


Member  of  Int.  Photometric  Contmission  ;    President 
of  the  Compagnie  Generale  du  Gaz,  34,  Rue  Marie 
de  Burgoyne,  Brussels. 
Vlolle,  Prof.  J.  89,  Boidevard  St.  Michel,  Paris. 

Voege,  Dr.  W.  Asst.  in  the  Physikalische   Staatslaboratorium  Ham- 

burg, Member  of  the  Photoinetrical  ComniLssion  of 
the   Verband  Deutscher  Elektrotechniker   (1909), 
Tierischstrasse  170/1,  Hamburg,  Germany. 
P.  J.         Sm'veyor,    Civil    Engineer,     12,     Buckingham    Street, 
Charing  Cross,  London,  W.C  (1). 
J.  Managing  Director,  St.  James's  and  Pall  Mall  Electric 

Supply  Co.,  19,  Carnaby  Street,   Golden  Square, 
W.  (1) 
Sm'veyor  to  the  Law  Union  and  Rock  Insurance  Co., 
126,  Chancery  Lane,  London,  E.C  (1). 
Wallts- Jones,  R.  J.  Consulting  Electrical  Engiiieer,  50,  Queen  Anne's  Gate, 
M.I.C.E.,  M.I.E.E.  Westminster,  London,  S.W.  (I). 

Wahuesley,  Prof.       Principal  of  the  Northampton  Institute,  28,  St.  John 
Street,  London,  E.C  (1). 


Waldram, 

F.S.I. 

Walker,  F. 


Walker,  H. 


R.  M. 
D.Sc,  F.R.S. E. 
Walters,  E.  H. 
Webber,  W.  H.  "! 

Y.P.,  CM.  Weber,  Prof.  L. 

Ph.D. 
Y.P.  Wedding,  Prof. 

Dr.  W. 


CM. 


Weekes,  R.  W. 

M.I.E.E. 
Weinbeer,  E.  W. 


Engineer-in-Chief's  Office,  G.P.O.,  London,  E.C.  (4). 
Gas  Engineer,  Staff  Instructor  to  the  Gas  Light  and 

Coke  Co.,  Isca,  Udney  Park,  Teddington  (1). 
Professor  of  Physics  at  the  University  of  Kiel,  Molt- 

kerstr.  60,  Kiel,  Germany. 
Professor  at   the  Technische  Hochsohule,  Charlotten- 
bvirg.     Gross     Liohterfelde,     Wilhelmstrasse,     2, 
Beelin, 
Consulting  Engineer,  Maxwell  House,  Arundel   Street, 

Strand,  London,  W.C.  (2). 
Electrical  Engineer  and  Professor  of  Electrotechnies 
at   Charlottenbiu'g,    4   Rontgenstr,    Charlotten- 
BURG,  Germany. 
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Y.P, 


Weston,  G.  C.  Distribution   Engineer   to    Kensington   and     Knights 

A.M. I.E. E.  bridge  Electric  Lighting  Co.,  Prince  Consort  Road 

Soutli  Kensiiigton.  London,  W.  (1). 
Wheat,  H.  C.  Electrical    Engineer,    9.  Moat  Street,  Rugby  (1).    " 

Wild,  L.  Director  of  the  Westminster  Electrical  Testing  Labora- 

M.I.E.E.  tory,  York  Mansions,  York  St.,  London,  S.W.  (1). 

Willcox,  F.  W.  The  British  Thomson-Houston  Co..  Mazda  House,  77. 

U]3per  Thames  Street,  London,  E.G.  (4). 
Williams,  J.  General  Manager  of  the  Foreign  and  Colonial  Lighting 

Co.,  Ltd.,  Emberton  Lodge,  Newport  Pagnell, 

England  (1). 
Williams,  W.  H.        Manager   of   Lamp    Dept.    of  the  Electrical  Co.,  115, 
A.M.I.E.E.  Lower    RicJimond   Road,   East    Sheen,    London, 

S.W.  (1). 
Wilson,  C.  Electrical   Engineer,  80,   Castlenau,    Barnes,   London, 

S.W.  (1). 
Wilson,  D.  R.  H.M.  InsiJector  of  Factories,  Home  Office,  Whitehall, 

London,  S.W.  (4). 
Wingate,  M.  F.         Optician,  35a,  Welbeck  Street,  London,  W. 
Wohlauer,  A.  A.         Consulting  Electrical  Engineer  and  Lighting  and  Heat- 
ing Expert,  546.  Fifth  Avenue,  New  York,  U.S.A. 

(D- 
Wood,  Sir  Henry  Secretary  of  the  Royal  Society  of  Arts,  John  Street, 

Trueman.  Adelphi,  London. 

CM.     Wrightington,  E.  N.  Vice-President  of  the  Boston  Consolidated   Gas  Co., 

24,  West  Street,  Boston,  Mass,  U.S.A. 


NEW    MEMBERS    OF    THE    SOCIETY. 

The  names  of  the  applicants  for  membership,  read  out  at  the  previous  meeting  on 
April  Ifitli,  were  formally  announced  for  the  second  time,  and  these  gentlemen  were 
declared  Members  of  the  Illuminating  Engineering  Society.* 

In  aiidition  the  names  of  the  following  gentlemen  have  been  duly  submitted  and 
approved  by  the  Council,  and  were  read  out  by  the  Hon.  Secretary  at  the  annual 
meeting  of  the  Society  on  May  14tli. 


Bond,  H.  I. 


Girdleston,  H. 

Lynch,  A. 
M.P.,  L.R.C.P. 
Rayment,  A.  J. 
Taylor,  A.  L. 
M.I.E.E. 


Lighting  Engineer  to  the  London  &  South  Western 
Railway,    Engineer's   Office,    Waterloo    Station, 
London,  S.E.  (2). 
Lighting  Engineer  to  the  British  Thomson-Houston 

Co.,  Ltd.,  41,  Chm-ch  Street.  Sheffield.  (2) 
Civil  Engineer,  Member  of  the  London  ^Mathematical 
&c.         Society,  &c..  House  of  Commons,  Westminster.  (2) 
2,  WMte  Hart  Street,  Paternoster  Square,  E.C.  (2) 
Chief  Electrical  Engineer  to  the  Liverpool  and  London 
and  Globe    Insurance  Co.,  Ltd.,   The  Tithebarn, 
Great  Crosby,  Liverpool  (2). 


*  Ilium.  En;/.,  Lond.,  lhi\-,  l'.tI2.  p.  235 


In  addition  the  following  names  have  since  been  received,  and  will  be  submitted 
at  the  next  Council  meeting  : — 


Ellw.irthv.  Dr.  H.  S.. 

F.K.C.S. 
.Jacoby,  H.  A. 
Krupka,  O. 


Tnspoctor  of  injured  workmen,  Ebbw  Valo 

and  Coal  Co,.  Monmouthsliire. 
11.  Queen  Victoria  Street,  London,  E.C. 
11,  Queen  Victoria  Street,  London,  E.C. 


Steel.  Iron, 
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TRADE    NOTES. 


[At  the  request  of  many  of  our  readers  we  are  extending  the  spnce  devoted  to  Trade  Notes,  and  are  open  to 
receive  for  publication  particulars  of  new  developments  in  lamps,  fixtures,  and  all  kinds  of  apparatus  connected 
with  illumination. 

The  contents  of  these  pages,  in  which  is  included  information  supplied  by  the  makers,  will,  it  is  hoped, 
serve  as  a  guide  to  recent  conimerxjial  developments,  and  we  welcome  the  receipt  of  all  bona  fide  information 
relating  thereto.] 


Benjamin  Reflector  Fittings. 

Those  fittings,  made  by  the  Benjamin 
Electric,  Ltd.  (117,  Victoria  Street,  Lon- 


don.   S.W. ),    are    designed    to   naeet    the 
demand   for  a  durable,   high-grade,   and     above. 


economical  fitting  whicli  is  weather- 
jiroof  and  practically  indestructible,  and 
at  the  same  time  gives  most  efficient 
reflecting  results.  They  are  for  use  with 
a  single  metal  filament  lamp,  and  are 
su])plied  in  two  types,  giving  either 
concentrating  or  distributing  illumination, 
that  shown  in  the  accompanying  illus- 
tration being  of  the  distributing  type. 
The  various  sizes  now  manufactiu'ed 
allow  for  the  use  of  lamps  from  50  to 
1,000  watts. 

Benjamin  reflector  fittings  are  exten- 
sively used  for  factor}',  street,  railway. 
and  many  other  kinds  of  outdoor  and 
indoor  lighting,  and  it  has  been  found 
iicrcssary,  in  order  to  meet  the  growing 
I'etiuirements  of  the  trade,  to  develo]) 
the    line    further,  as  we  have  mentioned 


A  Remarkable  Sign. 

The  accompanying  il- 
lustration .shows  a  ^ign 
erected  recently  in  tht 
Str.and  by  the  Franco- 
British  Electrical  Co.,  Ltd. 
(.50.  Oxford  Street.  Lon 
don.  W. ).  It  is  note 
worthy  in  that  it  created 
such  a  large  crowd  when 
first  put  into  use,  that 
the  |5olice  authorities  re- 
quested that  it  should  be 
temporarily  discont  inued 
It  is  an  ingenious  ap- 
plication of  the  flasJimg 
sign  principle,  arranged 
so  as  to  give  the  effect  of 
the  throwing  of  balls  be- 
tween the  two  clowns 
represented  in  the  pic- 
ture. The  word  "  Cin- 
ema" thus  appears  to  be 
gradually  built  up  out  of 
luminous  balls. 


TERWS  THEATRE 
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Mazda  House. 

In  our  last  issue  we  were 
only  able  to  make  a  brief 
reference  to  the  opening  of 
tlie  new  premises  of  the 
British  Thomson-Houston  Co. 
under  the  above  name,  where 
all  business  connected  with 
lamj^s  and  wiring  supplies  will 
in  future  be  carried  on. 

The  illustrations  rejaroduced 
on  thi.g  page  will  serve  to  give 
some  idea  of  the  size  and 
equipment  of  these  mode! 
offices.  Fig.  1  is  a  view  of  the 
Sales  Coimters  on  the  ground 
f.oor,  where  every  effort  has 
been  made  to  ensure  that 
I^urehasers  will  procure  what 
they  desire  with  a  minimum 
of  delay  or  trouble.  Three 
sej^arate  counters  are  arranged 
to  supply  Mazda  lamps.  Gem 
and  carbon  lamjis,  and  wiring 
supplies  respectively.  It  will  be  noticed 
that  in  this  room  good  use  has  been 
made  of  the  "  Eye-Rest "  system  of 
indirect  lighting,  which  is  also  employed 
in  many  of  the  private  offices  on  the  first 
floor. 

On  the  fifth  floor  is  the  Mazda  lamp 
stock-room,  where  all  tyjies  and  sizes  of 
Mazda  lamps  will  be  stored  in  sufficient 
quantities  to  meet  any  demand.     On  this 


Fig.  2. 

floor  also  the  packing  will  b(>  done.     Fig.  2 
shows  one  of  the  store-rooms. 

Mazda  House  i.s  up  to  date  in  all  it.s 
details.  Tlie  lighting,  heating,  and  lifts 
are  all  worked  electrically,  and  besides  a 
very  complete  system  of  intcrcommuni- 


FiG.  1, 
eating  telephones,  there  is  an  installation 
of  automatic  sprinklers. 

The  Illiuninating  Engineering  Depart- 
ment, a  very  important  feature  in  the 
new  offices,  is  situated  on  the  second  floor. 
It  may  be  mentioned  here  that  this 
department  has  been  .specially  organized 
in  order  to  give  customers  the  benefit  of 
expert  advice  free  of  charge  on  all  matters 
connected  with  illumination. 


Catalogues  and  Lists 
Received. 

From  tlio  British  Thomson- 
Houston  Co.,  Ltd.,  a  very  com- 
lirehpnsive  list  of  Gem  L.ajips, 
which  includes,  besides  all 
jjarticulars  of  sizes  and 
prices,  some  interesting  data 
on  the  comparative  efficien- 
cies of  Gem  and  carbon  fila- 
ment lam]is  ;  from  the  White 
Electrical  Instrument  Co.  (for- 
merly James  Pitkin  &  Co.),  of 
2  and  4,  Gloucester  St.,  Clerk- 
enwell,  London,  a  list  of  Port- 
able and  Switchboard  Amme- 
ters and  \'oltmeters.  &c.  : 
from  the  Metallic  Seamless 
Tube  Co.,  Ltd.  ( Wiggin  St.,  Bir- 
miiigliaiii).  a  jianijihlet  descri- 
liing  "'Metallic"'  Fuseboards, 
fitted  with  swing-back  frame. 


Osram  lamps. 
Messrs.  The  General  Electric  Co.,  Ltd. 

amiuunce  tlic  following   reduction    in   the 
price  of  Osr.\ii  l.\mps  : — 

20  to  30  volts,  5  to  16  c.-p.  (pear  shape) 
2/1  each. 
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Review    of   the    Technical    Press. 


ILLUMINATION    AND  PHOTOMETRY. 

One  of  the  most  interesting  recent 
papers  lias  been  that  by  Nichols 
(J our.  Frankhn  Inst.,  April)  on  Daylight. 
Tlie  author  gives  a  niunber  of  curves 
showing  the  effect  on  the  quahty  of  day- 
hglitof  different  chmatic  conditions,  the 
characteristic  spectra  deriv^ed  from  various 
types  of  clouds,  and  the  peculiar  colours 
at  simset  and  simrise.  This  last 
effect  is  also  exhibited  by  a  series  of 
ciu'ves  mapping  the  variation  in  each 
spectriun  coloiu"  throughout  the  day. 

LucKiESH  (T.I.E.S..  April)  also  deals 
with  tlie  effect  of  light  of  different 
coloiu's,  pointing  out  how  the  fact  of  the 
eye  not  being  acliromatic  affects  acute- 
ness  of  vision.  Owing  to  this  defect  of 
the  eye.  sharper  definition  can  be  ob- 
tained with  monocliromatie  light  than 
by  white  light,  and  the  author  finds  that 
the  best  result  is  obtained  with  light  in 
the  neighbourhood  of  (>58/x. 

The  Formation  of  Shadows  by  Arti- 
ficial Lijht  has  been  dealt  witli  by  J.  G. 
Clark  (J.G.L.,  April  30),  who  explains 
how  the  sharpness  and  tone  is  affected 
by  the  size  of  the  soiu-ce  and  type  of 
shade.  Numerical  data  and  diagrams 
substantiating  this  are  presented.  In 
tlie  coiu-se  of  his  remarks  the  speaker 
also  pointed  out  that  indirect  lighting  is 
not  "  shadowless,"  but  merely  produces 
very  soft  shadows.  The  architectural 
appearance  of  pillars,  alcoves,  and  re- 
cesses demands  a  certain  amount  of 
shadow. 

Tiu-ning  next  to  practical  applications  of 
illumination,  we  may  note  Bertelman's 
remarks  on  sign-ligliting  (Licht  it.  Lanipe, 
May  9),  in  the  coiu-se  of  which  he  protests 
against  the  frequent  use  of  flame  arcs  at 
a  low  level  ;  such  lamps,  when  used  for 
shop-fronts,  should,  he  says,  be  hung  at 
least  4  metres  above  the  ground.  The 
same  journal  has  an  accomit  of  an  in- 
genious variety  of  fixtures  made  of  basket- 
work. 

L.  C.  Porter  (T.I.E.S.,  April)  dis- 
cusses Ship-lighting,  dividing  vessels  into 
ferryboats,  river  steamers,  large  passenger 
vessels,  battleships,  &c.  Some  figiu'es 
for  the  illumination  and  consumption  of 
electricity  are  given  in  the  case  of  various 
schemes  of  lighting,  and  there  are  also 
photograjjlis  of  some  typical  installations  ; 
the  use  of  lamps  mounted  straight  on  the 
ceiling  is  a  very  conynoii  feature, 


ELECTRIC    LIGHTING. 

Several  articles  allude  to  the  new 
Drawn-wire  Tungsten  Filaments  (Licht 
u.  Lampe  ;  E.T.Z..  Jlay  9).  The  great 
advantage  of  such  filaments  is  then' 
strength,  but  the  jjrocess  involved  certain 
difficulties  in  manufacture  in  other  re- 
spects which  had  to  be  overcome.  Pi- 
rani  and  Mayer  (E.T.Z..  May  2)  present 
a  series  of  statistical  data  connecting  the 
specific  cunsiiiiipt  iiiM  and  estimated  tem- 
perature of  lilaiiicuts.  and  it  is  shown  that 
tlie  results  substantially  confirm  those  of 
earlier  investigators.  An  article  in  Licht 
u.  Lampe  compares  the  efficiency  of 
tungsten  and  arc  lamps.  The  author 
shows  that  the  current  comparisons  are 
commonly  misleading,  owing  to  the  fact 
that  the  calculations  ai-e  not  based  on 
mean  spherical  candle-power  in  both 
cases.  Metal  filament  lamps  do  not  in 
general  consume  less  than  1'7  watts  per 
M.S.C.P.,  while  an  ordinary  modern  arc 
lamp  should  consiune  only  O'S  watts  per 
M.S.C.P. 

Tiu-ning  next  to  arc  lamps,  we  may  note 
tlie  continuation  of  the  series  of  articles 
analyzing  recent  patents  on  mechanism 
in  tlie  Zcitsrhrijt  jiir  Beleuchtungswcsen. 
An  interesting  contribution  by  G.  M. 
IjITTle  {Elect.  Journ.,  Feb.)  discusses 
The  Metallic  Arc.  In  such  arcs  the  light 
comes,  not  from  a  crater,  but  from  the 
bridge  of  vapoiu" ;  but,  in  general,  the 
vapour  is  brightest  near  the  negative 
electrode.  To  avoid  waste  of  light 
tlirough  obstruction,  it  is  therefore  pre- 
ferable to  make  this  electrode  the  upper 
one.  This  is  not  the  usual  jjractice,  but 
the  author  describes  how  it  can  be  done 
by  employing  a  special  down-draught  to 
promote  stability.  Under  these  condi- 
tions the  tendency  of  the  flame  to  burn 
with  an  outer  envelope  of  soot,  and  thus 
lose  much  of  its  brilliancy,  is  avoided. 
Commenting  on  the  composition  of  elec- 
trodes, the  author  explains  that  a  small 
amount  of  titan  iimi  oxide  is  desirable, 
and  tliat  this  material  apparently  plays 
a  part  not  imlike  that  of  the  cerium 
oxide  in  the  incandescent  mantle.  An 
article  in  The  Electrical  Review  (New 
York)  also  deals  with  metallic  arcs,  illus- 
trations of  various  arrangements  of 
globes  and  electrodes  being  given  ;  the 
arcs  are  commonly  operated  on  the 
series  system, 
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Licid  und  Lrimpe  (April  25)  contains 
an  interostins  arcount  of  tjie  use  of  the 
Moore  Tube  System  in  Germany,  photo- 
grajilis  showing  its  use  in  restaurants, 
photographic  works,  &c.,  being  presented. 
Reference  is  also  made  to  its  installation 
in  the  Technische  Hochschule  in  Breslau. 

J.  Pole  (E.T.Z.,  May  9)  gives  an 
account  of  a  New  Form  of  "Mercury 
Vapour  Lamp  just  brought  out  by  the 
Cooper  Hewitt  Co.  in  New  York.  It 
utilizes  a  tungsten  lamp  run  in  series 
with,  and  surrounded  by,  a  circular  tube 
containing  luminescent  mercury.  The 
whole  is  enclosed  inside  a  hemisphere  of 
diffusing  glass  so  as  to  blend  the  colours. 
The  arrangement  for  starting  the  tube 
is  also  novel.  The  tube  need  not  be 
rocked,  a  development  of  the  static 
discharge  method  being  employed  to  set 
the  lam])  going.  The  specific  consiunp- 
tion  is  given  as  about  J  watt  per  mean 
lower  hemispherical  c.-p. 

GAS,  OIL,  AND  ACETYLENE  LIGHTING. 

During  the  jiast  month  a  lecture  was 
delivered  by  J.  Auady  on  Light  and 
Competition"  C?.!!'.,  May  11;  J.O.L., 
May  14).  The  author  presents  figures 
for  the  cost  of  gas  and  electric  lighting, 
in  the  com-se  of  which  the  results  of  some 


tests  on  metal  filament  lamps  (giving 
1-42-1-Sl  watts  per  c.-p.)  are  given. 
Discussing  the  possibilities  of  future 
progress,  the  author  suggests  that  in  the 
case  of  electricity  greater  efficiencies  wiU 
be  seciu-ed  by  the  use  of  luminescent 
vapours,  while  in  the  case  of  gas.  although 
there  may  be  no  immediate  prospect  of 
anj'  vast  improvement  in  the  quality  of 
the  gas  itself,  there  are  great  possibilities 
in  the  improvements  of  burners.  More 
attention  should  also  be  given  to  methods 
of  altering  the  distribution  and  colour 
of  the  light  from  gas  lamps. 

S.  B.  Chandler,  in  the  course  of  some 
"  Remarks  on  Gas  Supply,"  lays  stress 
on  the  value  of  co-operation  from  archi- 
tects and  builders  in  the  fixing  of  supply 
pipes  while  buildings  are  in  course  of 
construction.  Reference  is  also  made  to 
the  tendency  towards  concentrating  very 
powerful  lights  outside  shop  windows, 
which  should  give  place  to  more  scientific 
methods  in  futiu'e. 

Among  other  items,  we  note  a  contri- 
bution from  Prof.  Bone  on  Surface- 
Combustion,  an  interesting  note  on  the 
effect  of  gas  light  on  plants  (J.O.L., 
May  7),  and  several  general  contributions 
in  The  American  Qaslight  Journal  dealing 
with  high-pressure  gas  lighting. 
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lator supplied. 

Measurements  from  0*01  to  2000  foot-candles  can 
be  made. 
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lighting  engineers,  but  to  architects,  medical  officers, 
factory  inspectors,  photographers,  and  many  others 
w^ho  require  an  apparatus  which  is  both  accurate  and 
easy  to  use. 

Tlie  new  model  otuJ  special   aceensories  for 
dnifliffhtineasurement,  &c.,  are  noir  readif. 
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EDITORIAL. 


The  Congress  on  the    Prevention 
of  industrial  Accidents  in  IVIiian. 

TflKS  Congress,  which  was  held  in 
Milan  from  May  27th  to  31st,  proved 
a  great  success.  About  450  delegates 
and  members  were  present,  including 
many  well  -  known  manufacturers, 
officials  of  associations  for  the  pre- 
vention of  accidents  and  insurance 
companies,  and  Grovernment  hygienic 
authorities;  altogether  the  Congress 
served  to  show  how  much  good  work 
can  be  done  by  informal  and  amicable 
discussions. 

Keaders  will  find  on  pp.  335  and  33G 
a  succinct  account  of  the  proceedings. 
Many  important  matters,  including 
the  fencing  of  belting  and  moving 
machinery,  the  artificial  humidification 
used  in  cotton-spinning  mills,  the 
prevention  of  inhalation  of  dust  and 
steam,  &c.,  were  discussed,  and 
amongst  these,  we  are  glad  to  say, 
illumination  was  assigned  an  important 


position.  In  a  paper  read  by  the 
writer  on  this  occasion  the  claims  of 
good  lighting  as  a  means  of  avoiding 
accidents,  and  with  reference  to  public 
health,  were  put  forward  (see  pp.  337- 
343).  The  opinion  was  general!}' 
e.^pressed  that  this  subject  ought  to 
receive  fuller  attention  in  future,  and 
the  movements  going  on  simultane- 
ously in  all  the  chief  European 
countries  show  that  this  impression 
is  not  confined  to  any  one  locality. 
The  movement  is  an  International 
one,  and  for  this  reason  we  strongly 
advocate  the  formation  in  allthe  impor- 
tant countries  of  special  commitees 
similar  to  that  already  constituted  in 
France  and  about  to  be  formed  in 
England. 

We  may  perhaps  singleout  two  points 
which  received  special  notice  at  Milan. 
In  the  first  place  every  one  was  struck 
by  the  justice  of  the  idea  that  the  eye 
deserved  to  be  catered  for  as  judiciously 
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as  any  other  part  of  the  body.  We 
ah"eady  take  measures  to  prevent  the 
lungs  of  workers  being  injured  by 
breathing  foul  air  or  small  particles  of 
grit,  &c.,  and  we  are  also  prepared  to 
make  special  arrangements  to  avoid  any 
risk  of  the  system  being  affected  by 
poisonous  materials.  Why,  therefore, 
should  not  reasonable  care  be  demanded 
in  dealing  with  that  most  vital  organ  the 
eye  ?  The  justice  of  the  demand  is  all 
the  greater  because  the  conditions 
which  are  prejudicial  to  eyesight  are 
also,  in  the  long  run,  injurious  to 
general  health  and  destructive  to 
efficient  labour  and  good  workmanship. 

The  next  point  (which  came  as  a 
revelation  to  many  of  those  present  at 
the  Congress)  was  the  ease  with  which 
measurements  of  illumination  can  now 
be  made.  A  deep  impression  has 
already  been  made  by  the  record  of 
work  of  the  Illuminating  Engineering 
.Society,  and  the  data  regarding  the 
illumination  of  printing  works  were 
spoken  of  as  most  valuable  for  future 
reference.  Such  measurements  are 
indispensable  as  a  record  of  lighting 
conditions,  and  will  doubtless  play  an 
important  part  in  connexion  with  in- 
vestigations in  factories  in  the  future. 
As  an  instance  we  need  only  mention 
the  remarkable  series  of  observations 
taken  by  Mr.  D.  R.Wilson,  and  included 
in  the  most  recently  issued  report  of 
H.M.  Chief  Inspector  of  Factories  in 
Great  Britain,  on  which  we  shall  have 
something  more  to  say  shortly. 

It  is,  of  course,  too  much  to  expect 
that  we  should  be  able  to  state  the 
requirements  of  each  industry  at  once. 
At  present  we  can  only  make  a  few 
general  recommendations  such  as  will 
strike  employer  and  employee  alike  as 
judicious  and  reasonable.  What  we 
desire  is  that  the  various  friendly 
societies,  insurance  companies,  &c.,  and 
the  factory  inspectors  of  the  respective 
Governments,  should  now  make  a  prac- 
tice of  measuring  illumination  and 
taking  note  of  the  lighting  conditions 
which  each  trade  seems  to  require. 
In  particular,  we  should  like  to  see  a 


record  of  the  conditions  of  illuminatioi 
which  prevailed  when  any  acciden 
occurred  and  investigations  set  on  foo 
to  trace  the  connexion  between  poo 
lighting  and  defective  health  or  eye 
sight.  It  is  truly  a  big  task.  But  i 
is  one  that  could  doubtless  be  under 
taken  under  the  supervision  of  th 
national  committees  we  hope  to  se 
established. 

The  Annual  Report  of  H.M.  Chie 
Inspector  of  Factories. 

For  several  years  we  have  noted  witl 
interest  the  increasing  space  devote^ 
to  illumination  in  the  reports  of  H.M 
Chief  Inspector  of  Factories  in  thi 
country.  We  have  now  before  us  th 
newly  issued  report  for  the  presen 
year,  in  which  Sir  Arthur  Whitelegg 
announces  the  intention  of  referrin 
the  complex  question  of  industria 
lighting  to  a  specially  constitute 
committee.  Meantime  preliminar 
researches  of  a  most  painstaking  an 
comprehensive  kind  have  already  bee 
undertaken  for  the  Home  Office  b 
Mr.  D.  R.  Wilson,  and  are  embodie 
in  a  special  report  occupying  38  pages 
Freijuent  references  to  lighting  are  als 
made  in  the  sectional  reports  of  th 
various  inspectors,  and  altogether  i 
may  be  said  that  at  least  12  per  cen 
of  the  space  in  the  present  report  i 
occupied  with  this  subject. 

We  must  postpone  detailed  treat 
meut  of  Mr.  Wilson's  admirable  com 
pilation  until  our  next  number.  Fo 
the  present  we  wish  to  confine  ourselve 
to  giving  a  sketch  of  the  groun( 
covered  and  expressing  our  apprecia 
tion  of  the  very  thorough  manner  ii 
which  the  work  has  been  carried  out. 

The  introductory  remarks  show  tha 
the  work  of  the  Illuminating  Engineer 
ing  Society,  and  the  references  made  ii 
this  journal  from  time  to  time  to  th( 
hygienic  aspects  of  lighting,  have  bee! 
closely  followed.  The  results  of  abou 
2,500  observations  of  daylight  anc 
artificial  illumination  in  various  classei 
of  factories,  including  weaving  sheds 
cotton-spinning  mills,&c., are assemblec 
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in  tabular  form,  and  a  series  of  diagrams 
are  given  showing  correct  and  incorrect 
methods  of  arranging  lights  with  refer- 
ence to  the  work.  In  conclusion,  some 
general  figures  for  the  amount  of  illu- 
mination at  present  utilised  in  various 
departments  are  given,  and  it  is  pointed 
out  that  the  following  conditions  should 
be  fulfilled:  (1)  The  illumination 
must  be  ade(iuate  ;  (2)  "Glare"  effects 
must  be  absent ;  and  (3)  no  troublesome 
shadows  must  be  cast  on  the  work. 

No  attempt  is  made  to  prescribe  a 
minimum  illumination,  but  the  publi- 
cation of  this  complete  series  of  data 
should  be  very  serviceable  in  this 
respect  in  the  future.  We  are  glad  to  see 
that,  in  addition  to  the  provision  of 
sufficient  light,  the  necessity  for  ade- 
quate shading  is  insisted  upon,  and 
examples  are  (juoted  to  show  the 
increased  illumination  and  the  greater 
comfort  to  vision  which  the  use  of  a 
proper  reflector  ensures. 

It  cannot  be  doubted  that  the  issue 
of  this  report  will  give  a  considerable 
impetus  to  more  scientific  illumination. 
The  authoritative  recommendation  of 
these  simple  precautions  in  lighting, 
and  the  demonstation  of  the  ease  with 
which  measurements  of  illumination 
can  be  made,  will  surely  influence 
manufacturers  and  lead  many  to  take 
an  interest  in  the  subject. 

Before  ipiitting  this  report  we  should 
like  to  note  one  other  announcement, 
namely,  that  a  site  has  been  secured 
for  a  proposed  Museum  of  Safety 
Appliances  in  Westminster.  Visits 
have  been  made  to  similar  institutions 
in  various  continental  cities,  and  it  is 
hoped  that  the  Museum  will  provide 
an  incentive  to  the  study  of  industrial 
hygiene  and  the  prevention  of  acci- 
dents. 

The  Optical  Convention. 

The  Optical  Convention  which  has 
just  terminated  in  London  was  notable 
in  several  respects,  but  from  our  stand- 
point especially  so  on  account  of  the 
prominent  place  taken  by  the  section 
devoted  to  illuminating  engineering. 


A  broad  conception  of  optics  should 
surely  include  this  branch  ot  knowledge. 
The  illuminating  engineer  must  neces- 
sarily study  the  laws  of  reflection  from 
diffusing  and  polished  surfaces,  and 
the  photometric  expert  meets  many 
problems  involved  in  the  design  of 
optical  instruments  and  in  physio- 
logical optics.  The  designer  of  prismatic 
glassware,  it  need  scarcely  be  said, 
must  understand  all  about  the  laws  of 
reflection  and  refraction. 

There  are  therefore  many  points  of 
common  interest  in  scientific  optics 
and  illuminating  engineering,  and  it 
is  quite  natural  that  this  should  be  so, 
seeing  that  both  subjects  are  based 
ultimately  on  the  study  of  the  eye.  The 
President,  Prof  Silvanus  Thompson,  in 
his  inspiring  opening  address,  pleaded 
for  better  educational  facilities  in 
optical  science.  He  alluded  to  the  con- 
siderable progress  made  in  the  subject 
of  illuminating  engineering,  and 
showed  how  the  advance  in  the  manu- 
facture of  optical  apparatus  on  the 
Continent  was  in  a  great  measure  due 
to  their  superior  organization  of  re- 
search and  more  intimate  co-operation 
between  the  theorist  and  the  manu- 
facturer. At  present  no  university  in 
this  country  has  yet  created  a  Chair  of 
t)ptics,  but  we  hope  that  the  day  is 
not  far  distant  when  a  special  depart- 
ment of  optics  and  illuminating 
engineering  will  be  organized  at 
several  of  our  greatest  institutions. 

Several  of  the  papers  read  at  the 
Optical  Convention  dealt  with  subjects 
of  interest  to  the  lighting  engineer. 
The  exhibition  itself  was  remarkable 
for  the  fact  of  gas  and  electric  lighting 
exhibits  being  shown  side  by  side  as 
being  of  common  interest  from  the 
standpoint  of  utilization  of  light.  Not 
only  did  these  exhibits  illustrate  the 
tendency  to  pay  more  attention  to 
globes  and  reflectors  with  a  view  to  the 
proper  distribution  of  light,  but  they 
also  served  to  show  how  important  is 
photometry  in  working  out  the  design 
of  such  appliances.  A  few  years  ago 
very  few  of  the  manufacturers  in  this 
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country  would  have  been  willing  to 
prepare  polar  curves  of  the  light-dis- 
tribution from  their  lamps.  At  this 
exhibit  such  curves  were  i_lisplayed  side 
by  side  with  the  actual  lamps  as  a 
matter  of  course,  so  that  visitors  could 
see  at  a  glance  the  forms  of  shades  or 
reflectors  employed  and  their  effect  on 
the  distribution  of  light. 

It  is  also  noteworthy  that  quite  a 
number  of  firms  exhibited  photometric 
apparatus  for  tracing  out  polar  curves, 
the  appliances,  in  several  instances, 
being  publicly  shown  for  the  first  time_ 

The  Standard  Specification  for 
Street  Lighting. 

The  matter  of  the  Standard  Street 
Lighting  Specification  which  is  being 
drawn  up  by  the  Joint  Committee  of 
the  Institutions  of  Gas  and  Electrical 
Engineers,  the  Illuminating  Engineer- 
ing Society,  and  the  Association  of 
Municipal  and  County  Engineers,  is 
still  sub  Jadice,  and  it  would  therefore 
be  premature  to  enter  into  any  dis- 
cussion of  the  subject.  Whatever  the 
final  conclusions  may  be,  we  feel  sure 
that  any  impartial  man  who  takes  a 
broad  view  of  the  lighting  industiy 
must  welcome  this  attempt  to  sink 
personal  differences  and  come  to  an 
acceptable  compromise  on  this  subject. 

We  observe  that  in  the  Annual 
Report  of  the  Institution  of  G-as 
Engineers  a  short  reference  is  made 
to  the  general  lines  on  which  the  dis- 
cussion has  proceeded,  but  it  was 
explained  that  the  final  draft  report  was 
still  in  course  of  preparation,  and  to  be 
considered  bythe  Council  of  the  Institu- 
tion. In  the  circumstances  we  think  it 
would  have  been  preferable  not  to  have 
courted  discussion  by  outsiders.  The 
Council  of  the  Institution,  however, 
apparently  thought  otherwise,  and 
Mr.  J.  Abady  (who  is  not  a  member  of 
the  Institution  of  Gas  Engineers  or  the 
Joint  Committee)  was  allowed  an  oppor- 
tunity of  speaking  on  the  subject. 

Mr.  Abady's  extreme  views  on  these 
matters  are,  of  course,  familiar  to  us. 
Seeing  that  the  specification  is  not  yet 


ripe  for  public  discussion,  we  see  no 
object  in  considering  them  in  detail, 
except  to  say  that  his  objection  to 
measuring  horizontal  minimum  illumin- 
ation, besides  being  ai>parently  opposed 
to  the  views  of  the  Joint  Committee  in 
this  country,  finds  little  support  from 
Continental  experts  (including  Dr. 
Bloch,  Prof.  Drehschmidt,  and  Dr. 
Bunte).* 

Mr.  Abady  states  that  he  is  uncertain 
as  to  who  is  responsible  for  the  initiative 
in  forming  this  Committee.  We  pre- 
sume that  he  is  also  ignorant  as  to  its 
constitution,  and  knows  nothing  of  its 
wark  beyond  what  has  been  made 
public  in  the  Annual  Report  of  the 
Institution  of  Gas  Engineers  (seeing  that 
the  proceedings  of  the  Committee  are  at 
present  treated  as  confidential).  Unless 
he  has  been  misreported,  some  of  his 
remarks  were  most  discourteous.  We 
happen  to  be  informed  as  to  the 
membership  of  the  Committee,  and 
can  imagine  few  things  more  ludicrous 
than  Mr.  Abady's  assumption  that  they 
know  nothing  of  the  subject,  and  that 
their  combined  knowledge  is  entirely 
inferior  to  his  own. 

We  ourselves  are  strongly  in  favour 
of  a  judicious  form  of  specification  which 
takes  into  account  the  views  of  all 
those  interested  in  its  subsequent 
working,  and,  if  possible,  one  which 
might  eventually  be  made  the  subject 
of  international  agreement.  One  thing 
is  quite  certain.  In  order  to  be  accept- 
able such  a  specification  must  be 
the  combined  work  of  a  responsible 
committee  of  experts.  The  day  is 
past  when  the  views  of  an  individual, 
however  gifted,  can  be  imposed  on  the 
lighting  industry  as  a  whole.  We  hope, 
therefore,  that  the  Council  of  the  Insti- 
tution of  Gas  Engineers  will  not  allow 
Mr.  Abady's  views  to  deter  them  from 
carrying  through  the  good  work  on 
which  they  are  engaged. 

Leon  Gaster. 
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Review  of  Contents  of  this  Issue. 


At  the  beginning  of  tlie  Teclmical 
Section  (p.  335)  Mill  he  fountl  a  brief 
aconiint  of  the  First  International 
Congress  for  the  Prevention  of  Indus- 
trial Accidents,  recently  held  in  Milan. 
It  \\ill  be  noticed  that  siiecial  attention 
\\as  given  at  this  Congress  to  the 
question  of  good  illumination  as  a 
means  of  avoiding  accidents,  a  paper 
on  this  subject  being  read  by  Mr.  L. 
Gaster,  delegate  of  the  Illuminating 
Engineering  Society  in  this  country. 
A  large  range  of  subjects  «as  covered 
in  the  papers,  including  the  question  of 
moving  machinery,  belting,  pulleys, 
&c..  the  removal  of  injurious  dust  in 
various  grinding  jjrocesses,  and  the 
presence  of  steam-  and  water-vapour 
in  Morkrooms. 

Following  this,  on  p.  337.  is  an 
abstract  of  the  paper  (referred  to 
above)  by  Mr.  L.  Ga.ster  on  "  The  Value 
of  Good  Illumination  as  regards  Health 
and  as  a  Means  of  preventing  Accidents.' 
The  author  refers  to  the  growing  recog- 
nition of  the  need  for  adec^uate  illu- 
mination, as  .shown  by  a  review  of 
the  references  to  lighting  in  the  official 
reports  of  the  Chief  Insjoector  of 
Factories  in  this  country  and  the  views 
held  by  authorities  on  the  Continent. 
The  correct  position  of  lamps  and 
avoidance  of  glare  are  also  mentioned 
as  points  of  considerable  importance  in 
their  effect  on  the  efficiency  of  the 
vorker.  The  author  also  quotes  from 
the  reports  of  factory  inspectors,  men- 
tioning incidents  to  show  how  accidents 
are  directly  attributable  to  bad  lighting. 
In  conclusion,  reference  is  made  to 
several  important  steps  that  have  been 
taken,  both  in  England,  the  United 
States,  and  on  the  Continent,  towards 
improving  the  existing  conditions  by 
the  agency  of  existing  societies  and 
the  formation  of  Committees,  \\ith  a 
view  to  collecting  information  on  the 
subject.  The  hope  is  expressed  that 
the  example  of  the  French  Govern- 
ment, in  appointing  a  committee  on 
the  Hygienic  Aspects  of  Lighting  \\ill 
be  followed  in  other  countries. 


Following  this  is  a  fully  illu.strated 
article  Ijy  An  Engineering  Correspond- 
ent on  Some  Interesting  Church- 
Lighting  Installations,  in  which  are 
descriljed  some  good  examples  of  the 
ajiplication  of  illuminating  engineering 
jirinciples  to  the  special  problem  of 
church-lighting.  Special  reference  is 
made  to  the  value  of  concealed  lamps. 
Batten  lighting  has  been  employed  \vdth 
good  eii'ect  in  the  lighting  of  chancels, 
and  cases  are  cited  in  which  old  oil- 
lamp  pendants  have  been  converted  to 
electric  fittings  with  very  satisfactory 
results. 

On  p.  351  A\  ill  be  found  some  account 
of  the  pafjcrs  firesented  at  the  reeen:j 
Optical  Convention.  Special  reference 
is  made  to  the  ojjening  address  of  the 
President,  Prof.  Silvanus  Thompson, 
in  which  he  emphasizes  the  need  for 
better  educational  facilities  in  the 
ojitical  industry.  He  also  alludes  to 
the  great  progress  in  illuminating  engi- 
neering. A  feature  of  the  Exhibition 
was  the  special  section  devoted  to 
illumination,  in  which  a  large  number 
of  firms  dealing  with  gas  and  electric 
lighting  exhibited  various  forms  of 
globes,  shades,  and  reflectors,  and 
jjhotometrical  apparatus.  It  is  worthy 
of  note  that  full  information  was  given 
\\ith  regard  to  many  of  the  illuminants 
exhibited,  polar  curves  of  light-cU.stri- 
bution  from  each  illuminant  being 
exhibited  .side  by  side  with  the  acutal 
lamjj.  Some  new  forms  of  photometric 
apparatus  were  also  shown  for  the  first 
time. 

Among  other  items  in  this  number 
may  be  mentioned  the  report  of  Mr. 
Treacher  Cou.ins  on  the  Lighting  of 
the  House  of  Commons,  in  which 
incandescent  electric  lamps  and  Holo- 
phane  reflectors  are  proposed  to  be 
used  (p.  334),  There  is  also  an  account 
of  the  Ideal  Home  Exhibition,  written 
from  the  illuminating  engineer ng  stand- 
point (p.  3.50).  and  at  the  end  of  the 
issue  will  be  foimd  the  usual  Trade 
Notes  and  the  Review  of  the  Technical 
Press. 
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The  Lighting  of  the  House  of  Commons. 

tReport  to  the  First  Commissioner  of  Works  reganling  a  Proposal  to  Substitute  Electric  Light  for  Gi 
Debating  Chamber  of  the  House  of  Commons.) 


It  \\-ill  be  recalled  that  in  our  issue  for 
June  A\e  referred  to  some  questions 
which  were  asked  recently  in  the  House 
of  Commons  on  the  subject  of  illumina- 
tion and  the  lighting  of  the  House.  The 
subject  has  been  under  the  consideration 
of  the  First  Commissioner  of  Works, 
and  we  print  below  a  Report  recently 
presented  to  him  by  Dr.  E.  Treacher 
Collins  : — 

On  April  26th,  1912,  I,  together  with 
Dr.  Parkes,  visited  the  Debating  Cham- 
ber at  the  House  of  Commons,  and 
inspected  the  present  arrangements  for 
lighting  it  with  gas,  and  the  proposed 
new  arrangements  for  electric  lighting, 
in  order  to  see  if  the  latter  were  in  any 
way  likely  to  be  injurious  to  the  eye- 
-siglit  of  Members  of  Parliament. 

I  found  that  the  proposed  electric 
lighting  is  to  be  effected  by  groups  of 
three  metal  filament  incandescent  lamps 
enclo.sed  in  a  Holophane  globe,  which 
is  placed  over  a  square  pane  of  ground 
glass  having  an  amber  tint,  and  an 
ornamental  pattern  on  it. 

(«)  Ultra-violet  rays  may  produce 
irritation  of  the  eyes  ;  they  are  to  a 
great  extent  cut  off  by  the  passage  of 
light  through  glass,  and  are  completely 
cut  off  by  gla.ss  of  an  amber  tint. 

The  raj's  from  the  electric  lamps  a^ 
the  House  of  Commons  will  be  filtered 
by  passage  through  three  layers  of  glass  : 
(i.)  that  covering  the  lamp  itself,  (ii.) 
the  Holophane  globe,  (iii.)  the  orna- 
mental pane  of  glass.  The  ultra-violet 
rays  will  be  cut  off  by  the  amber  colour 
of  the  latter.  There  is,  therefore,  no 
fear  that  the  eye.sight  of  Members  of 
Parliament  will  be  affected  by  ultra- 
violet rays. 


(6)  An  amount  of  illumination  equal 
to  one  candle-foot  is  the  minimum 
amount  usually  considered  requisite 
for  reading  purposes.  I  Avas  informed 
that  the  amount  of  illumination  on  the 
benches  with  the  present  gas  lighting 
is  four-fifths  of  a  candle-foot,  and  that 
the  same  amount  or  more,  as  I  should 
think  desirable,  can  be  obtained  with 
the  electric  lighting. 

The  amount  of  illumination  in  all 
parts  of  the  Debating  Chamber  is  not 
the  same.  The  illumination  from  the 
roof  is  supplemented  on  the  back 
benches  bv  lamps  fixed  to  the  pillars 
in  front  of'them.  These  do  ^hat  I  was 
told  was  required  of  them.  i.e..  light 
up  the  faces  of  Members  so  that  they 
can  be  seen  by  the  Speaker.  They  are 
not,  however,  situated  in  the  best 
position  to  enable  Members  on  the 
back  benches  to  read.  For  this  purpo.se 
it  would  be  desirable  that  the  light 
should  come  from  behind  them. 

((■)  Uniformity  of  illumination. 
Variations  in  the"  intensity  of  illumina- 
tion at  its  source,  so  that  there  are 
glittering  or  glaring  points,  is  often 
found  to  be  a  source  of  discomfort  to 
the  eyes.  In  the  squares  in  the  roof 
of  the  Debating  Chamber  I  found  the 
illumination  to  be  more  uniformly  dif- 
fused and  freer  from  points  of  a  glittering 
character  when  they  were  lit  by  electric 
light  than  when  they  were  lit  by  gas. 
This  is  accounted  for  by  the  dispersion 
of  light  «hich  is  produced  by  the  Holo- 
phane globes  around  the  electric  lamps. 

(Signed)  E.  Treacher  Collins, 

F.R.C.S.,  L.R.C.P. 
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The  Editor  lohile  not  soliciting  contributions,  is  ivilling  to  consider  the  puhlicatioa 
of  original  articles  submitted  to  him,  or  letters  intended  for  inclusion  in  the 
correspondence  columns  of '  The  Illuminating  Engineer.^ 

The  Editor  does   not  necessarily  identify   himself  with  the  opinions  expressed 
by  his  contributors. 

The  First  International  Congress  for  the  Prevention  of 
Industrial  Accidents. 

(Held  in  Milan.  May  27-31.) 


The  International  Congress  for  the 
Prevention  of  Industrial  Accidents, 
which  has  just  taken  place  in  Milan, 
made  an  interesting  .suiDplenient  to 
the  \\ork  of  the  Congress  on  Industrial 
Hygiene,  held  in  Brussels  in  1010. 
It  was  also  mo.st  fitting  that  this 
Congress  should  take  i^lace  in  Milan, 
where  the  first  institute  to  deal  exclu- 
sively with  this  subject  has  been 
established  under  the  supervision  of 
Dr.  I.  Devoto. 

The  Congress  took  place  under  Roval 
patronage.  Prof.  L.  S.  E.  Luzzatti.  late 
Prime  Minister  and  Hon.  President, 
opened  the  proceedings  in  the  Castella 
iSforzesco  \\'ith  a  most  interesting 
speech,  and  Sig.  L.  Pontiggia,  the 
acting  President,  gave  an  account  of 
the  objects  of  the  Congress,  which  was 
designed  to  bring  together  the  manu- 
facturer, the  insurance  expert,  and 
the  hygienic  authorities  to  talk  over 
matters  of  common  interest  in  a 
friendly  \\ay.  By  this  means  the 
ground  would  be  prepared  for  agree- 
ment on  reforms  beneficial  alike  to 
employer  and  emi^loyee.  Nothing 
could  have  been  more  striking  than 
the  spirit  of  co-operation  shown  at 
this  Congress,  and  it  will  doubtless 
pave  the  way  for  valuable  international 
action  in  the  future.  During  May  27th 
Sig.  Battaglieri.  Uiider-Secretary  of 
Posts  and  Telegraphs,  declared  the 
Congress  open  in  the  name  of  the  King 
and  the  Government,  and  the  subse- 
quent meetings  took  place  in  the 
Roval  Palaces. 


It  «ill  be  seen  that  the  .subject  of 
chief  interest  to  us — the  value  of  good 
illumination  as  a  means  of  avoiding 
accidents — received  special  attention. 
Papers  were  presented  on  this  point 
by  Mr.  V.  R.  Lansingh  (President  of 
the  American  Illuminating  Engineering 
Society)  and  Mr.  L.  Gaster.  the  latter 
being  present  as  a  delegate  of  the 
Illuminating  Engineering  Society  in  this 
country.  The  general  range  of  the  other 
subjects  covered  in  the  papers  was  also 
most  interesting.  Nearly  500  delegates 
and  members  were  present,  other  repre- 
sentatives from  Great  Britain  being 
Mr,  C.  W.  Bowerman,  :\I.P..  and  Mr'. 
S.  Smith  (representing  the  Home  Office). 
Among  others  who  took  part  may  be 
mentioned  :  Dr.  W.  Tolman  (repre- 
senting the  United  States  Navy  and 
Director  of  the  Museum  of  Public 
Safety.  Ne\\-  York),  Sig.  F.  Massarelli 
(General  Secretary  of  the  Congress, 
Ital\),  M.  Bocquet  (representing  the 
Association  Normande  pour  prevenir 
les  Accidents  du  Travail,  France), 
M.  Boulisset  (Inspecteur  division- 
naire  du  Travail,  Paris).  Comm.  H. 
Breiter  (German  Consul  in  Milan),  M. 
Deladriere  (Belgium),  &c. 

Tlie  fu'st  subject  considerecl  was 
the  care  and  installation  of  moving 
machinery,  belting,  pullej's,  &c.  Many 
ingenious  devices  for  fencing  ancl  for 
enabling  the  belt  to  be  .shifted  with 
safet}-  while  the  machinery  is  in  motion 
\\ere  suggested.  Proper  fencing  for 
rolling  machinery,  such  as  is  used  in 
iron     ancl     rubber     works,     laundries. 
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bakeries,  &c..  was  also  insisted  ujjoii. 
a  very  useful  contribution  on  this 
subject  being  presented  by  Sig.  F. 
Massarelli. 

There  was  also  a  variety  of  papers 
dealing  ^ith  tlie  removal  of  fine  dust 
and  grit,  such  as  is  produced  in  grinding 
processes,  in  stripping  and  carding 
machines  in  the  cotton  industry.  &c. 
In  the  cotton  industry  the  breathing 
of  fine  dust  and  fluff  is  ajJt  to  be  preju- 
dicial to  the  health  of  workers,  and 
should  be  iirevented.  Papers  were 
read  on  the  artificial  huniidification 
of  cotton  and  the  importance  of  pure, 
vater  was  emphasized.  Infectious 
diseases  have  not  infrequently  been 
propagated  by  contaminated  ^^ater. 
and  the  general  opinion  was  expressed 
that  a  standard  of  i^urity  would  be 
very  beneficial.  (As  an  instance  of 
up-to-date  action  in  England,  it  may 
be  mentioned  that  the  most  recent 
regulations  issued  by  the  authoiities 
already  jirescribe  such  a  standard.) 

The  j>resence  of  much  steam  and 
>\ater-vai3our  in  the  atmosphere  of 
\\orkrooms  (such  as  is  apt  to  be  found 
in  the  hat  and  cap  trades,  in  silk  mills. 
&e.)  was  also  recognized  to  be  un- 
healthy, leading  to  general  weakening 
of  the  body  and  interfering  with  the 
digestive  organs.  The  manipulation 
and  design  of  rotating  dr^•ing  machinery- 
(hydro-extractors)  was  also  discussed. 
Owing  to  the  high  speed  of  revolution, 
^^"eakness  in  the  design  or  unequal 
distribution  of  the  charge  might  have 
serious  results.  Sig.  Massarelh  pre- 
sented a  i^aper  dealing  very  fully  \rith 
centrifugal  apparatus  for  sugar  re- 
fineries. Discussion  also  took  place 
on  methods  of  ■"  earthing  "  electrical 
circuits,  and  the  regulations  in  this 
country  on  the  subject  \\ere  mentioned 
as  being  most  uj)  to  date. 

Among  the  miscellaneous  papers  pre- 
sented, chief  interest  attaches  to  those 
dealing  with  illumination.  It  was  most 
gratifying  to  see  how  readily  members 
concurred  in  the  view  that  good  illu- 
mination was  quite  as  important  as 
jjroper  ventilation,  fencing  dangerous 
machinery,  &c.,  and  other  subjects 
that  they  had  just  been  discussing. 
One  point  that  received  full  recogni- 
tion was  the  need  for  measuring  illu- 


mination, and  it  was  shown  that  con- 
siderable progress  in  this  direction  had 
now  been  made.  The  paper  by  Mr. 
Leon  Gaster  is  reproduced  in  abstract, 
and  commences  on  the  next  page.  The 
communication  by  Mr.  Lansingh  was 
formally  presented  in  the  absence  of 
the  author,  and  reference  was  made  to 
the  work  accomplished  in  the  United 
States  by  the  American  Illuminating 
Engineering  Society  and  the  National 
Association  for  the  Conservation  of 
Vision.  Allusion  was  also  made  to 
several  manufacturing  associations  in 
that  country  which  had  taken  a  keen 
interest  in  the  subject  of  illumination. 
In  conclusion,  a  series  of  illustrations 
were  presented,  chiefly  showing  the  use 
of  reflectors  to  distribute  the  illumin- 
ation and  at  the  same  time  protect 
the  eyes  of  workers  from  glare. 

A  most  striking  suggestion  Mas 
made  by  Dr.  W.  Tolman.  He  pointed 
out  that  it  Mould  often  be  to  the 
interest  of  a  large  firm  to  have  on  the 
staff  a  permanent  "  safety  engineer," 
whose  duty  it  would  be  to  keep  abreast 
of  all  ncM-  methods  of  protecting 
machinery  and  caring  for  the  health 
of  employees.  Such  an  expert  would 
act  as  a  link  between  the  employer 
and  the  hygienic  authorities,  and, 
being  on  the  spot,  would  be  in  a 
po.sition  to  .see  that  the  improvements 
agreed  ui)on  were  actually  carried  out. 
Another  interesting  suggestion  was 
that  there  should  be  some  form  of 
international  "  danger  signal,"'  which 
should  be  the  same  all  over  the  world, 
and  would  always  be  jilaced  in  a 
prominent  position  near  dangerous 
machinery. 

The  initiation  of  this  Congress  in 
Italy,  where  so  much  good  work  on 
industrial  hygiene  has  already  been 
done,  is  largely  due  to  the  efforts  of 
the  acting  President  of  the  Congiess. 
Sig.  L.  Pontiggia.  Ackno^^•l€dgment 
should  also  be  made  of  the  services  of 
the  capable  Secretary,  Sig.  F.  Massar- 
elli. The  next  Congress  is  to  take 
place  in  1915.  We  hope  that  by  then 
industrial  hygiene  and  illuminating 
engineering  will  both  have  made  con- 
siderable strides  forward,  and  that  their 
connexion  Mill  be  still  more  firmly 
established. 
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The  Value  of  Good  Illumination  as  regards  Health  and  as 
a  Means  of  Preventing  Accidents. 

P>\'  Leon   CiASTER. 

(Abstract  of  paper  real  at  the  Congies  Technique  International  de  Prevention  ties  Acciilents  du  Travail 
ct  il'HygiOiie  Industrielle,  Milan,  May  27th— 31st,  1912.) 


The  subject  of  the  aijplications  of  light 
in  industry  is  an  exceedingly  important 
one  at  the  present  moment,  and  it  was 
with  great  gratification  that  I  accepted 
the  kind  invitation  conve.ytd  through 
your  distinguished  Secretary,  Sig.  F. 
Massarelli,  to  read  the  present  paper. 
There  are  few  subjects,  I  suppose, 
which  have  made  more  rapid  strides 
than  industrial  hygiene  during  the  last 
few  3'ears.  The  Second  Congres  Inter- 
national des  Maladies  Professionnelles, 
held  in  Brussels  in  1910,  drew  public 
attention  to  the  excellent  work  that  is 
now  being  done  all  over  the  world  to 
make  labour  and  inclustry  safer  and 
more  congenial  to  the  worker,  and  I 
venture  to  think  that  the  present 
Congress  will,  in  future  years,  be  looked 
back  upon  as  marking  another  great 
step  forward. 

The  opportunity  of  bringing  forward 
the  claims  of  good  illumination  on  this 
important  ocea.sion  is,  therefore,  very 
welcome.  The  technical  side  of  lighting 
already  forms  a  vast  subject.  1  may 
remind  you  that  Sig.  Massarelli  has 
already  reviewed  the  progress  of  illu- 
minants  in  Iris  admirable  recent  paper 
at  the  Congres  at  Bru.ssels.  It  is  my 
intention  to  deal  with  their  applications 
from  the  standpoint  of  those  responsible 
for  the  health  and  safety  of  worker.s — 
the  manufacturers,  the  sanitary  and 
hygienic  experts,  the  inspectors.  &c. 
Many  matters  in  connexion  with  indus- 
trial hj'giene,  such  as  ventilation,  good 
water  supply.  &c.,  now  receive  close 
attention,  and  I  venture  to  believe 
that  good  illumination  will  soon  be 
regarded  as  demanding  equally  careful 
supervision. 

To  the  hygienist  and  sanitary  expert 
the  value  of  light  is  conceded  for  two 


main  reasons  :  (1)  its  direct  influence 
on  the  health  of  workers,  and  (2)  its 
importance  as  a  means  of  reducing  the 
number  of  industrial  accidents.  It  is 
my  intention  to  deal  with  these  two 
points  in  order,  laying  special  stress  on 
the  influence  of  conditions  of  illumina- 
tion on  the  fret^uency  of  accidents,  a 
subject  of  the  greatest  interest  to  a 
Congress  of  this  kind. 

In  referring  to  the  effect  of  illumina- 
tion on  health,  a  distinction  must  be 
dra^^■n  between  daylight  and  artificial 
light.  The  importance  of  securing  ade- 
quate admis.sion  of  daylight  to  work- 
rooms was  recognized  by  authorities 
even  before  they  had  begun  to  consider 
artificial  light.  For  examijle,  the  Build- 
ing Acts  in  Great  Britain  and  the  recom- 
mendations of  the  London  Coimty 
Council  on  school-lighting  included 
clauses  specifjing  the  desirable  area 
of  the  windows  for  a  given  floor-space, 
&c.  Special  empha.sis  has  also  been 
placed  on  the  value  of  abundant  day- 
light in  the  legislation  affecting  such 
trades  as  enamelling,  glasswork,  &c., 
where  there  is  a  possibility  of  lead- 
poisoning,  and  in  connexion  with  in- 
dustries in  A\hicii  special  precautions 
are  desirable  to  avoid  a  tendency  to 
tuberculosis.' 

It  need  hardly  be  said  that  habitual 
insufificiency  in  daylight  illun.ination 
imposes  a  strain  on  the  eves  of  \\orkers 
engaged  in  such  \\ork  as  printing,  knit- 
ting, sewing,  &c.,  but  this  is  only  one 
among  many  of  the  evils  induced  by 
want  of  hght. 

As  an  illustration  of  the  growing 
recognition  of  the  neecl  for  aclequate 
da3'light    illumination,    I    camiot    do 
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better  than  quote  the  conckisions  em- 
bodied in  the  report  of  H.M.  C'liief 
Inspector  of  Factories  in  Great  Britain 
for  1909  :— 

"  The  importance  of  adequate  !ight- 
int'  in  industrial  employments  is  obvious 
as°a  matter  of  safety,  especially  where 
dangerous  processes  are  carried  on  ;  as 
bearing  upon  health  in  many  ways, 
directly  and  indirectly,  and  as  a  condi- 
tion of  efficient  work.  On  the  health 
side  it  is  hardlv  necessary  to  point  out 
that  inefficient  illumination  entails  risk, 
strain,  and  ultimate  damage  to  the 
sight,  even  apart  from  interference  with 
work,  or  that  it  tends  to  neglect  of 
cleanliness  and  adds  to  the  risk  of 
working  in  poisonous  materials,  or  that 
it  increases  the  need  for  artificial  light, 
which  can  seldom  lie  as  satisfactory  as 
dayhght." 

Turning  next  to  artificial  lighting,  it 
may  be  pointed  out  .hat  we  have  not 
only  to  deal  with  the  unsatisfactory 
conditions  that  arise  in  factories  through 
insufficiency  of  light.  There  is  rooin 
for  a  vast  amount  of  educational  «ork 
in  teaching  managers  of  factories  to 
utiMze  their  fights  to  the  best  advantage. 
I  may  mention  that  in  the  legislation  of 
Holland  on  this  point,  as  summarized 
in  the  valuable  report  of  the  Conseil 
d"Hygiene  de  la  Seine  in  1907,  it  is 
recommended  that  women  and  young 
persons  should  not  be  engaged  in  any 
occupation  liable  to  be  unhealthy  or 
dangerous  in  premises  which  reciuire 
artificial    light    between    9    a.m.    and 

3  P.M.' 

The  first  necessity  in  lighting,  whether 
natural  or  artificial  is  that  there  should 
be  sufficient  fight  for  the  work.  In  the 
regidations  in  Holland  a  minimum  illu- 
mination on  the  work  of  10  hix  (approx 
1  foot -candle)  was  prescribed  for  general 
work,  and  in  certain  trades  recognized 
to  be  specially  trying  to  the  eyes,  such 
as  jewellery,  sewing  and  lanttmg,  em- 
broidery, engraving,  &c.,  a  minimum  ot 
15  lux"  (1-5  foot-candles)  was  specified. 
In  Great  Britain  the  authorities  have 
been  strongly  impressed  by  the  necessity 
for  attempting  to  frame  more  t^efi^te 
rules  specifying  the  amount  of  light 
required  for  various  purposes^ ^rK^the 

1  Ilium.  Eng.,  Loncl.,  vol.  ii.,  1909,  p.  319. 


recent  Departmental  Report  on  Acci- 
dents in  Factories  and  Workshops^ 
made  special  reference  to  this  matter. 
Researches  are  still  being  carried  out 
on  this  subject,  but,  meantime,  the 
Report  contained  the  important  recom- 
mendation that  •■  even  before  such  a 
standard  can  be  arrived  at,  it  is  recom- 
mended that  the  inspectors  should  be 
o-iven  general  statutory  powersto  require 
adequate  lighting  in  all  places  which 
are  a  source  of  danger  by  reason  of  in- 
sufficient lighting." 

Again,  in  the  report  of  H.M.  Chiet 
Inspector  of  Factories  in  Great  Britain 
for  1908,  various  examples  of  the 
results  of  working  by  insufficient  light 
were  mentioned,  notably  that  of  giris 
with  weak  sight  engaged  in  certain 
textile  mills.  In  commenting  on  these 
conditions,  it  is  remarked  :  "  '^o"*.^" 
times,  however,  we  are  met  with  indif- 
ference or  reluctance  to  spend  money 
on  this  condition  for  healthy  working 
(i.e.,  sufficient  illumination),  and  we 
have  no  statutory  provision  to  rely  upon. 

It  is  evident,  therefore,  that  even  in 
this   year   the   need   for   some   precise 
standard   of  illumination  was  making 
itself  felt.     It  would  appear  that  it  is 
necessary  to  move  with   care  in  this 
matter  and  to  collect  full  information 
regarding  the  amount  of  illumination 
necessary    and     feasible    for    different 
classes  o'f  work,  and  as  to  the  best  means 
of  measurement.     Any  definite   speci- 
fication of  a  certain  amount  of  illumina- 
tion naturally  implies  that  sufficiently 
trustworthy  and  convenient  instruments 
for  measurement  should  be  available. 
Fortunately,  considerable  progress  has 
been  made  during  the  last  few  years 
towards  rendering  such  measurements 
more  simple  and  accurate.     A  consider- 
able amount  of  work  in  this  direction 
has    been    done    by    the    Illuminating 
Engineering  Society  in  London  in  ob- 
taining data  regarding  the  illumination 
in  schools,  libraries,  factories,  &c.,  and 
the    measurement    of    illumination    is 
coming  to  be  looked  upon  as  quite  a 
convenient  and  reliable  process.  Natur- 
ally,   we    may   hope    for    still   further 
progress  to  be  made  in  the  course  of 
the  next  few  years. 


2  Blue  Book,  1911,  obtainable  from  Wyman 
&  Suns,  London, 
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In  the  absence  of  complete  informa- 
tion, it  may  be  necessary  in  many  cases 
to  be  satisfied  with  wide  and  general 
recommendations  on  illumination  for 
the  moment.  But  I  ^\ou]d  urge  on  this 
Congress  the  importance  of  at  once 
making  preparations  for  the  desired 
data  to  be  collected  in  future. 

It  must  not  be  assumed  that  the 
provision  of  sufficient  light  is  all  that 
is  needed.  It  is  equally  essential  that 
the  light  should  be  wisely  used.  One 
of  the  greatest  defects  to  be  met  with 
in  much  of  the  factory-lighting  of  to- 
day is  that  the  lamps  are  not  suffi- 
ciently shaded  and  are  too  frequently 
placed  in  positions  in  which  they  dazzle 
the  eyes  and  impose  a  distinct  strain  on 
vision.  Very  few  of  the  modern  illumi- 
nants  are  sufficiently  mild  in  intensity 
to  be  used  at  close  range  in  this  "ay. 

Another  point  that  requires  attention 
is  that  the  lamps  should  be  placed  in 
the  right  position.  In  writing,  for 
esamfile,  it  is  a  continual  source  of 
inconvenience  if  the  lamps  are  situated 
on  the  right  hand,  so  that  a  shadow 
of  the  hand  is  cast  just  where  one 
wishes  to  see  the  page.  The  light  in 
such  cases  should  f)referably  come  from 
over  the  left  shoulder.  This  defect  is 
not  an  uncommon  one  in  banks  and 
offices.  It  need  hardly  be  added  that 
in  all  mechanical  of)erations  (cutting, 
drilling,  &c.)  the  direction  from  which 
the  light  comes  is  very  important.  Also 
that  positions  of  lights  which  result  in 
a  shadow  of  the  head  or  body  of  the 
operator  being  cast  on  his  work  should 
be  avoided.  Yet  another  defect  in 
lighting  to  be  guarded  against  is  the 
use  of  unsteady  and  fhckering  sources 
of  light,  which  are  notoriously  trying 
to  the  eyes. 

All  these  defects  must  tend  to  in- 
crease the  strain  of  employment  and 
be  prejudicial  to  the  general  health. 
In  addition  to  this,  there  are  certain 
occupations  which  are  specially  trying 
to  the  eyes,  such  as  textile  work,  sewing, 
lace-making,  engraving,  watch-making, 
lirinting,  &c.,  where  good  illumination 
is  particularly  es.sential.  Dr.  Oallenga. 
ill  a  ( DMimunication  to  the  secoiifl 
t'ongres  International  des  Maladies 
Professionnelles  in  Brussels  in  1910, 
gave    his    experiences    regarding    the 


tendency  to  deterioration  in  eyesight 
of  apprentices  in  printing  works,  and 
I  understand  that  valuable  work  on 
this  subject  is  now  being  done  by  Dr.  L. 
Carozzi . 

iSo  far  I  have  spoken  mainly  on  the 
value  of  good  illumination  in  assisting 
an  operator  in  his  daily  work  and 
diminishing  the  number  of  absentees 
through  ill-health.  This  is  naturally 
a  matter  of  considerable  consecjuence 
to  manufacturing  concerns  (the  more 
so  in  Great  Britain  on  account  of  the 
recent  Workmen's  Compensation  Act), 
and  like^\ise  to  insurance  companies, 
which  have  to  meet  claims  for  compen- 
sation arising  through  ill-health  trace- 
able to  bad  lighting. 

But  there  is  another  point  that  is, 
perhaps,  eciually  important,  namely, 
the  value  of  good  illumination  from  the 
point  of  view  of  safety.  Those  who 
have  studied  this  subject  are  well 
aware  of  the  considerable  number  of 
mishaps  that  arise  through  defective 
lighting.  The  Fidelity  and  Casualty 
Co.  of  New  York,  in  a  recent  report, 
placed  bad  lighting  first  in  a  list  of  causes 
leading  to  accidents.  Additional  evi- 
dence is  providecl  by  a  curve,  which 
was  originally  pubhslied  in  The  Journal 
of  Industrial  Hygiene,  showing  the 
percentage  of  accidents  that  occiu'red 
at  various  times  in  the  year.'  Pjxperi- 
ence  shows  that  it  is  in  the  dark  ^^•inter 
months,  when  artificial  light  has  to  be 
largely  relied  upon,  that  mishaps 
niainl}-  occur.  It  has  also  been  stated 
that  a  relatively  large  number  of  acci- 
dents occur  after  4  p.m.,  this  being  the 
time  at  which  artificial  light  becomes 
necessary  in  the  winter  time,  and  that 
the  amount  of  ■  spoiled  work  "  during 
this  period  is  exceiJtionally  great. 

Among  other  obvious  necessities  may 
be  mentioned  the  illumination  of  dan- 
gerous machinery.  It  is  not  of  much 
value  to  place  a  guard  round  a  dan- 
gerous machine  if  the  light  is  so  poor 
that  its  outlines  cannot  be  clearly  dis- 
tinguished, and  many  a  machine  that 
woulil  be  consiclered  safe  in  a  well- 
lighted  room  becomes  dangerous  to  life 
and  limb  if  allowed  to  run  in  semi- 
darkness. 

1  lUum.  Eiig.,  Lond.,  vol.  iv.    1011,  p.  o7S. 
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At  the  important  Coiigres  Inter- 
national des  Maladies  Professionnelles, 
held  in  Brussels  in  1910,  a  special 
recommendation  was  inserted  regarding 
the  adequate  lighting  of  dangerous 
machinery.  And  the  Departmental 
Committee  on  Accidents  in  Factories  in 
Great  Britain  stated  that  inadequate 
lighting  is  a  "  very  frequent  cause  of 
accident  and  of  grave  danger,  especially 
in  the  smaller  printing  works  and  in 
the  Midlands."' 

It  may  be  pointed  out  that  a  bright 
light  jjlaced  in  the  full  range  of  \iew  at 
the  top  of  a  fhght  of  stairs,  or  in  front 
of  some  obstacle,  may  actually  be  the 
cause  of  a  man  stumbling,  owing  to  his 
eyes  being  dazzled.  A  case  is  men- 
tioned of  a  man  who  walked  off  a  plat- 
form and  was  Idlled — on  some  scaffold- 
ing— o\\ing  to  this  very  cause  ;  even 
those  around  him  did  not  realize  that 
he  had  not  solid  footing  until  he  actuallv 
fell. 

Many  other  instances  of  the  way  in 
M  hich  imperfect  lighting  leads  to  acci- 
dents might  be  mentioned.  Besides 
the  avoidance  of  dazzling  lights,  the 
direction  from  which  the  light  comes 
is  often  important.  For  example,  in 
certain  tailoring  works,  in  which  the 
hand  is  held  quite  close  to  the  shari>. 
cutting  edge  of  the  tool,  a  bad  shadow 
momentarily  ol)sc'urius  the  tool  may 
not  only  lead  to  sijoiled  work,  but  also 
to  mutilation  of  the  hand  of  the  worker. 
Again,  ciuite  apart  from  actual  personal 
mishaps  of  this  kind,  it  is  well  known 
that  badly  lighted  plant  is  apt  to  be 
neglected  and  allowed  to  become  dirty, 
thus  paving  the  way  for  an  ultimate 
breakdown. 

A  special  case  might,  no  doubt,  be 
made  out  for  the  need  for  good  illu- 
mination in  mines.  It  is  difficult  in 
such  dark  surroundings  to  bring  up  the 
illumination  to  the  same  order  as  that 
above  ground,  but  the  supreme  import- 
ance of  the  matter  can  scarcely  be 
doubted.  Here,  as  elsewhere,  good 
illumination  is  one  of  the  most 
effective  safeguards  against  accidents. 
Concern  has  recently  been  caused 
by  the  spread  of  a  nervous  affec- 
tion of  the  eyes  known  as  "  nystag- 
mus," on  which  several    papers    were 

1  Ilium.  Ewj.,  Lond.,  vol.  iv  ,  1911,  p.  193. 


presented  at  the  Congres  in  Brussels  in 
1910.  According  to  the  views  of  Dr. 
J.  Court  of  Staveley  and  of  the  late  Dr. 
Thompson  of  Cardiff,  it  is  due  largely 
to  the  defective  illumination  produced 
by  miners'  lamjjs,  so  that  better 
methods  of  lighting  may  be  found  to 
prove  the  desired  remedy.  This  view 
has  been  taken  by  Dr.  Llewellyn  in  a 
recent  paper  presented  to  the  Roj^al 
Society.  Diu'ing  the  last  year  no  fewer 
than  1,618  men  received  compensation 
owing  to  their  being  afflicted  with  this 
malady,  which  is  now  coining  to  be 
regarded  as  an  "  industrial  disease." 
Among  the  cau.ses  of  the  affection  he 
places  defective  illumination  first. 

Having  thus  briefly  surveyed  the 
question  of  the  value  of  good  lighting 
in  factories,  especiallj^  as  a  safeguard 
against  accidents,  I  should  like  to 
conclude  by  a  brief.review  of  the  recent 
important  steps  that  have  been  taken 
to  improve  matters  in  this  respect  and 
to  gain  fuller  information.  During  the 
last  few  years  there  have  been  quite  a 
number  of  valuable  conferences  on  the 
subject.  I  have  already  alluded  to 
the  interest  taken  in  illumination  by 
the  Home  Office  in  Great  Britain,  as 
exemj)lified  in  the  recent  rejjorts  of 
H.M.  Chief  Inspector  of  Factories,  and 
the  emphasis  laid  on  good  fighting  by 
the  recent  Departmental  Committee 
on  Accidents. 

Meantime  other  countries  have  also 
been  active.  I  need  not  remind  you 
of  the  existence  in  Milan  of  the  first 
Institute  devoted  to  Industrial  Hygiene, 
under  the  supervision  of  Dr.  L.  Devoto, 
the  work  of  which  is  already  widely 
appreciated,  and  is  destined  to  receive 
even  fuller  recognition  in  the  future. 
I  trust  that  Italy,  \\hich  has  taken  this 
great  step,  \y\\\  continue  to  be  in  the 
front  in  studying  the  industrial  import- 
ance of  good  illumination. 

Next,  I  should  like  to  recall  the 
interesting  and  unique  Congress  on 
Industrial  H\giene  \\hich  took  place 
in  Brussels  in  1910,  and  to  «hich  I 
have  several  times  had  occasion  to  refer 
in  this  paper.  On  that  occasion  im- 
portant jjapers  on  lighting  matters 
were  read  by  j'our  distinguished  Secre- 
tary, Sig.  F.  MassarelU,  Dr.  F.  Terrien, 
Dr.  A.  Broca,  and  others,  and  I  mj-self 
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had  tilt'  jiiivilcge  of  reading  a  pajJer  on 
'  I'hc  Hygienic  Aspects  of  Illumination.' 
Since  the  date  of  the  Congres  its  dis- 
tinguished President,  Dr.  A.  Moeller, 
has  published  an  article  on  the  same 
subject,  in  ^^•hich  great  stress  is  laid 
on  the  need  for  international  co-opera- 
tion in  this  matter.' 

A  great  stej)  has  also  been  taken  in 
the  appointment,  by  the  French  Govern- 
ment, of  a  Committee  on  the  Hygienic 
Aspects  of  Illumination,  on  which 
prominent  physiologists  and  oculists, 
engineers  and  physicists,  and  insj)ectors 
of  factories  are  represented  .- 

It  appears  to  me  to  be  extremely 
desirable  that  this  enterprising  atep  on 
the  part  of  the  French  Government 
shou'.d  be  followed  in  other  countries. 
I  have  already  made  representation  to 
this  effect,  and  I  trust  that  the  time  is 
not  far  distant  when  similar  connnittees 
will  be  instituted  el.sewhere.  In  such 
a  matter  as  this,  international  co- 
operation \\ouId  be  of  innnense  assist- 
ance. 

I  must  also  not  forget  to  ackno\\'ledge 
the  valuable  pioneering  work  in  stimu- 
lating iiublic  interest  in  illumination 
which  has  been  carried  out  by  the  Illu- 
minating Engineering  Society  in  the 
United  States  during  the  past  few 
years.  A  new  body,  the  National 
Association  for  the  Conservation  of 
Vision,  has  also  now  come  into  existence 
in  that  country,  and  will  doubtless 
supplement  the  work  of  the  Illuminating 
Engineering  Society  in  an  effectual 
manner. 

Ifi  England  there  are  several  societies 
which  have  devoted  nnieli  attention 
to  industrial  hygiene,  but  I  would  like 
to  single  out  for  special  mention  the 
Royal  Society  of  Arts,  which,  for  more 
than  150  years,  has  made  a  constant 
practice  of  encouraging  investigation 
on  problems  of  the  day. 

The  Illuminating  Engineering  Society 
in  London,  although  only  formed  in 
1909,  lias  aheady  been  signallv  success- 
ful in  this  direction,  and  I  am  glad  to 
say  that  it  includes  among  its  members 
many  of  the  greatest  Continental  au- 
thorities on  various  asjiects  of  illuniina- 


1  XXme  SiL-cIe  Jan.  0th,  1912 ;  I/Ium.  Ki, 
Lond.,  Feb.,  1912. 

-'  Ilium.  Emj.,  Lond.,  Aug.,  1911,  p.  ioo. 


tion,  and  is,  therefore,  in  an  exceptional 
position  to  promote  international  co- 
of)3ration  in  these  matters. 

This  leads  me  to  mention  one  con- 
cluding stejj  which  should  prove  of  the 
very  greatest  importance  in  raising  the 
status  of  illumination  in  the  future, 
namely,  the  resolution  passed  at  the 
International  Electrical  Congress  at 
Turin  last  year,  sanctioning  the  forma- 
tion, by  the  Illuminating  Engineering 
Society  of  London,  of  an  International 
Commission  on  Illumination.  This 
Commission,  it  should  be  explained,  is 
to  be  comjJetent  to  cover  the  \\hole 
field  of  illumination.  It  will  deal  with 
such  questions  as  23hotometry,  nomen- 
clature, symbols,  the  rating  of  illu- 
minants,  &c.,  but  it  will  also  have 
power  to  study  more  practical  questions, 
such  as  the  amount  of  illumination 
required  in  various  industrial  employ- 
ments, the  hygienic  effects  of  the  various 
illuminants,  and  in  dealing  with  such  it 
will  naturally  avail  itself  of  the  conclu- 
sions reached  by  the  expert  committees 
on  the  hygienic  aspects  of  lighting  sug- 
gested above,  and  should  have  great 
weight  in  ensuring  their  being  carried 
into  eifect  in  practice. 

This  International  Commission  on 
Illumination  \\ill  also  be  recruited  from 
local  committees  in  each  country,  many 
of  the  members  of  which  might  naturally 
also  be  members  of  the  national  com- 
mittees on  the  hygienic  aspects  of  light- 
ing. In  this  way  all  these  various 
agencies  could  work  hand  in  hand  for 
the  improvement  of  illumination,  and 
assist  each  other.  It  might  also  be 
suggested  that  in  allotting  the  work 
each  country  might  be  charged  Muth  a 
certain  section  in  which  it  \\as  specially 
interested  and  jjarticularly  fitted  to 
perform.  That  the  results  collected 
should  be  sent  jjeriodicalh^  to  the 
various  committees  and  discussed  at 
international  conferences. 

Wliat,  therefore,  are  the  steps  which 
may  be  suggested  as  a  means  of  im- 
proving industrial  lighting,  and  what 
parties  are  likely  to  benefit  hy  them  ? 

One  step  I  have  already  indicated, 
namely,  the  formation  of  Governmental 
Committees  on  the  Hygienic  Aspects  of 
Lighting  in  the  chief  countries  of  the 
world   and   their  co-operation   with   a 
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view  to  securing  ioiioboiati\ e  evidence 
Avhere  necessary,  but  avoiding  unneces- 
nary  duj)lication  of  work. 

There  are  several  channels  through 
which  much  valuable  information  could 
readily  be  obtained.  For  example, 
factory  inspectors,  as  a  preliminary  to 
agreement  on  definite  rules,  miglit  be 
instructed  by  the  Governments  in  their 
respective  countries  to  take  particulars 
of  the  lighting  conditions  in  the  factories 
visited,  as  well  as  the  condition  of  health 
of  the  workers,  in  order  that  we  may  be 
able  to  trace  what  connexion  exists 
between  these  two  elements.  For 
example,  in  the  case  of  trades  known 
to  be  trying  to  the  eyes,  particulars  of 
the  illumination  and  also  of  the  eyesight 
of  operators  might  be  noted."  It  is 
possible  that  occasionally  the  testing 
of  the  eyesight  of  workers  might  present 
some  difficulties  in  view  of  the  fact  that 
it  is  not  at  present  prescribed  by  law, 
or  that  emiJloyees  are  reluctant  to  sub- 
mit to  test,  fearing  dismissal  if  their 
defects  of  vision  become  known.  In 
such  cases  I  venture  to  suggest  that 
the  inspector  .should  be  provided  witli 
a  letter  from  the  Government  authoriz- 
ing him  to  make  such  investigations. 
and  explaining  that  they  are  carried 
out  for  statistical  purposes,  and  that 
tlie  results  ^^•ill  not  be  used  to  tlie  detri- 
ment of  emijloyer  or  emijloyee. 

In  reporting  on  the  illumination, 
inspectors  should  take  note  of  obvious 
defects,  such  as  the  misplacing  of  lamps, 
the  use  of  imperfectly  shaded  illu- 
minants  liable  to  be  iwejudicial  to  vision, 
and  the  neglect  of  adequate  ligliting  for 
dangerous  machinery.  &c.  "But,  in 
addition,  I  strongl^v  recommend  that 
actual  measurements  of  illumination 
sliould  be  made,  as  precise  data  of  this 
kind  foini  a  most  valuable  supplement 
to  personal  impressions  for  future  refer- 
ence. Altliougli  not  yet  perfect,  instru- 
ments for  the  measurement  of  illumina- 
tion have  been  very  much  improved, 
and  the  Home  Ofific'e  in  Great  Britain, 
I  am  pleased  to  say.  have  already 
accumulated  a  considerable  amount  of 
data  of  this  description  in  various 
factories. 

_K    imiy   also    be    suggested    that    a 
similar  record  should  be  kept  as  regards 


accidents.  This  matter  is  of  consider- 
able importance  to  insurance  compcinies, 
friendly  societies,  and  labour  associa- 
tions, which  are  concerned  with  compen- 
sation cases.  It  may  be  suggested, 
therefore,  that,  when  an  inquiry  is  made 
into  the  circumstance  in  which  an  acci- 
dent occurred,  particulars  should  be 
taken  of  the  general  lighting  conditions 
at  the  time,  and,  if  j)ossible,  also  actual 
measurements  of  the  illumination  made. 

It  will  be  seen  that  in  attacking;  this 
problem  co-operation  is  most  essential. 
It  would,  for  example,  be  to  the  benefit 
of  many  companies  to  arrange  for  the 
services  of  an  expert  in  measuring  illu- 
mination as  well  as  a  physiologist,  to 
Mork  together  in  tests  of  this  Idnd,  and 
the  committees  apjjointed  to  investigate 
the  matter  would  require  to  be  fully 
representative  in  character.  It  would 
naturally  be  the  function  of  the  com- 
mittee in  each  country  to  make  use  of 
all  the  existing  channels  of  information , 
and  to  collect  the  results  together,  as 
well  as  organizing  sjtecial  researches. 

In  conclusion,  it  may  be  pointed  out 
that  an  improvement  in  the  conditions 
of  ligliting  in  factories  would  be  an  all- 
round  l)enefit.  To  insurance  companies 
it  ^^'ould  be  advantageous,  because  it 
would  diminish  the  risk  of  accidents, 
both  personal  and  through  fire,  and  mis- 
haps to  machinery.  I  venture  to  sug- 
gest that  it  would  pay  such  comjianies 
to  allow  specially  favourable  rates  to 
businesses  in  cases  in  which  the  illu- 
mination was  up  to  a  prescribed 
standard  (just  as  is  already  done  ^^'hen 
the  precautions  against  fire  are  excep- 
tionally complete).  The  employees 
^^•ould  indisputably  benefit,  seeing  that 
they  would  work  under  pleasanter  con- 
ditions and  ^\■ith  less  risk.  And  the 
emjjloyer  «  ould  benefit  in  several  wavs. 
The  cost  of  improving  the  lighting  would 
certainly  not  be  grudged  if  once  it  were 
shown  beyond  doubt  that  improved 
illumination  led  to  fewer  accidents. 

The  enlightened  emploj-er  also  recog- 
nizes that  it  is  to  his  interest  commer- 
cially to  secure  adequate  illumination 
becau.se  of  the  improved  output  and 
(|ualily  of  work.  Mr.  Koscoe  Scott' 
has  recentlj^  jjointed  out  that  in  very 

'  Eltdrkal  }ymld,  Feb.  lOlli,  1912. 
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few  businesses  cloes  the  cost  of  ligliting 
amount  to  more  than  5  per  cent  of  the 
wages  bill  (in  the  case  of  an  incandescent 
lamp  factory  it  was  less  than  1  jiercent), 
so  that  any  small  expense  involved  in 
putting  the  lighting  on  a  proper  basis 
would  be  very  readily  repaid  by  the 
improved  ^^■ork  and  freedom  from  acci- 
dents and  mishaps  secured  as  a  result. 
An  interesting  illustration  of  this  fact 
is  afforded  by  the  cotton  industry.  It 
appears  that  "  summer-made  "  goods, 
in  certain  classes,  are  invariablj'  listed 
at  a  liigher  inice  than  those  made 
during  the  winter,  the  explanation 
offered  being  that,  owing  to  the  inferior 
artificial  light  in  winter,  the  quality 
of  workmansJiij)  is  not  so  good. 

In  concluding  this  paper,  I  feel  that 
a  special  exjjres.sion  of  thanks  is  due 
to  your  distinguished  President  of  the 
Comite   dOrganization,    iSig.    L.    Pon- 


tiggia.  I  venture  to  hope  that,  as 
Direttore  della  Associazione  degli  Indus- 
triali  d'ltaliaper  prevenire  gli  infortuni 
<lel  lavoro  he  will  find  in  this  paper 
some  suggestions  of  interest  ;  and  it 
was  largely  the  kind  encouragement 
and  support  which  I  received  when  I 
ventured  to  approach  him  on  the  sub- 
ject of  the  work  of  the  Illuminating 
Engineering  Society  last  year,  that 
induced  me  to  think  that  a  paper  on 
the  value  of  illumination  as  a  means 
of  preventing  industrial  accidents  would 
be  of  service  to  this  Congress. 

It  is  most  fitting  that  Milan,  in  which 
the  first  institution  devoted  solely  to 
industrial  hygiene  was  established, 
should  see  the  first  International  Con- 
gress on  the  Prevention  of  Accidents, 
and  I  feel  confident  that  this  gi-eat  step 
forward  will  lead  to  most  beneficial  and 
imi)ortant  developments  in  the  future. 


(Since  this  paper  was  written  the  Home  Secre'ary,  in  reply  to  a  question  in  the  House  of  Commons  by 
Dr.  I  A.  Lynch,  has  intimated  the  intention  of  the  British  Government  to  appoint  a  Departmental  Committee 
en  the  Hygienic  Aspects  of  Uhimination  (see  llhwi.  Eng.,  June,  1012,  p.  184).  We  have  also  .just  received  the 
Annual  heport  of  H.M.  Inspector  of  Factories  in  which  detailed  reference  to  lighting  is  made,  and  propote 
to  deal  wilh  this  nioie  fully  in  our  ne.\t  number.— Bd. J 


The  Annual  Meeting  of  the  Institu- 
tion of  Gas  Engineers. 

A  great  event  of  the  i)ast  month  for 
the  gas  industry  was  the  annual  meeting 
of  the  Institution  of  Gas  Engineers. 

The  address  of  the  President  (Mr. 
R.  G.  Shadbolt)  summarized  the  pro- 
gress of  an  eventful  year,  the  industrial 
outlook  naturally  receiving  special  at- 
tention. The  President  for  the  session 
1912-3  is  Mr.  Woodall.  We  note  that 
this  is  the  Jubilee  year  of  the  Institu- 
tion, and  calls  for  special  celebration. 

The  papers  did  not  include  any 
detailed  reference  to  lighting  mattei's. 
Mr.  H.  Townsend  discussed  '  The  Inci- 
dence of  the  Day-Load,'  Mr.  A.  W. 
Onslow  ■  High-pressure  Gas  for  Manu- 
factui'ing  Purjjoses,'  and  Dr.  R.  Le.ssing 
'  A  Laboratory  Method  for  comparing 
the  Coking  Proj^erties  of  Coal.'  Several 
papers  dealt  with  the  education  of 
gas  fitters,  wliich  was  also  the  subject 
of  a  special  report. 


The  Annual  Meeting  of  the  Verband 
Deutscher  ElektrotechniKer. 

The  annual  meeting  of  the  Verband 
Deutscher  Elektrotechniker  took  plaeti 
in  Leijisic  from  June  4th  to  8th.  The 
arrangements  for  the  meeting  were,  as 
usual,  extremely  well  organized,  and 
the  attendance  exceeded  900.  Reports 
of  Connnittees  on  various  electrical 
standard  recommendations  were  pre- 
sented, and  there  were  also  several 
papers  dealing  partly  with  lighting 
matters.  To  some  of  these  we  hoj)e 
to  refer  shortly.  A  complete  account 
of  the  annual  meeting  will  be  published 
.shortly,  and  can  be  obtained  by 
members  at  a  cost  of  2mk.  50. 

An  interesting  event  was  the  nomina- 
tion of  Prof.  Dr.  Budde,  the  President 
of  the  International  Electrotechnieal 
Commission,  as  an  honorary  member 
of  the  Verband. 

The  next  annual  meeting  is  to  take 
place  in  Breslau. 
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Some  Interesting  Church  Lighting  Installations. 

Bv  AN  Engineering  Correspondent. 
It  is   encouraging  to  observe  that  the     it  is  often  of  much  greater  consequence 
general  public  arc  beginning  to  recog-     to  get   the   conditions   of  illumination 
nize  tliat    there   is   something  more  in     really  satisfactoiy  for  the   purpose  in 
illuminating    engineering  than   merely     view   than   to  save   a   certain   sum   of 


Fig  1.— Chancel  of  St.  Mary's  Church,  Warwick.     Untouched  photograph  taken  by  artificial  light 
The  lighting  is  carried  out  by  concealed  batteries  of  reflectors  containing  Mazda  Lamps. 

making  economics  in  the  lighting  bill,     money  in  so  doing. 

People  are  becoming  aware  that  sue-        An   interesting    illustration    of    this 

cessful  illumination  is  an  art,  and  that    keener   perception   of   the   pos.sibilities 
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of  illumination  is  furnished  by  church- 
lighting.  Some  years  ago  a  special 
series  of  articles  on  this  subject  ap- 
peared in  The  Illuminating  Engineer* 
It  ^^•as  pointed  out  then  that  there  are 
many  factors  to  be  considered  besides 
expense,  and  that  there  is  a  great 
opportunity  for  the  lighting  engineer's 
skill  in  providing  conditions  of  illu- 
mination wliich  are  acceptable  to  the 
worshijjpers  and  in  harmony  mth  the 
arcliitectural  features  of  the  building. 
The  question  must  arise    how    far    it 


The  roof  of  the  church  will  probably 
be  left  entirely  dark,  and  consequently 
invisible,  and  the  walls  and  j)illars 
may  be  "  patchily  "  lighted  in  such  a 
way  as  to  destroy  utterly  any  beauty  of 
form  or  ])atteni  wliich  the  architect  may 
have  given  to  them. 

In  what  follows  the  author  proposes 
to  describe  several  installations  in 
whicli  very  successful  methods  of  illu- 
mination ajipear  to  have  been  adopted. 
The  first  of  these  is  St.  Mary's  Church, 
Warwick. 


Fig.  2.— Sanctuary,  St.  Mary's  Church,  Warwick.      Uatouched  phuto.'rapli  takeu  by  artificial  light. 

Note  the  beautifully  clear  definitiou  of  the  Altar  Decorations. 
is    desirable    to    introduce    new    illu 


minants  in  old  surroundings.  But  in 
most  cases,  when  objection  has  been 
taken,  it  has  been  because  the  lighting 
was   not    scientifically   arranged.     Un- 


St.  Maey's  Church,  Warwick. 

This  is  a  very  fine  old  church,  built 

in  the  Perpendicular  style.     Tliere  are 

a  number  of  societies  connected  with 

the    chuicli    whose    function    it    is    to 


shaded  lamps  hung  in  the  direct  range  niaintain  and  preserve  the  fabric.   They 

of  sight  of  the  congregation  inevitably  .^^ould  not  allow  wall  attachments  of 

lead    to    discomfort.     Moreover,    when  a^y  ^ort.  and.  quite  naturallv.  insisted 

the  illumination  is  obtained  from  lamps  ti,at  the  lighting  equipment  should  not 

at    a    low    level,    either    unshaded    or  disfigure  the  building  or  interfere  with 

equipped  with  unsatisfactory  forms  of  t,i,e  ar-chitectural   details.     At   present 

clear  gla.ss   shades,    the   whole   of  the  only  the  chancel  is  equipped, 

interior  decorative  effect  may  be  spoiled.  ,S'c/(.eme.— The    system   employed    is 

*  Vol.  ii.,  Jan.,  iflui).  that    known    as     concealed     lighting. 
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Batteries  of  reflectors  of  both  metal 
and  prismatic  glass  are  attached  to 
the  east  side  of  projections,  such  as 
the  pillars  supporting  the  chancel 
arch  and  the  sides  of  the  window 
recesses.  Each  battery  of  reflectors 
(there  are  eight  altogether,  contauiing 
thirty  Mazda  lamps)  is  so  disposed  as 
to  concentrate  the  light  in  the  required 
direction. 

Indf^ed  the  dispo.sition  of  every 
individual  lamp  and  reflector  was  the 
subject    of    careful    calculation.     Four 


horizontal  illumination  in  the  chancel 
is  2  foot -candles.  The  minimum  ver- 
tical illumination  is  IJ  foot-candles, 
and.  of  course,  tliis  varies  accordmg  to 
the  proximity  of  the  lights. 

Figs.  I  and  2  are  rei^roductions  of 
untouched  night  jjliotographs  of  the 
cliancel  and  sanctuarj'  of  St.  Mary's 
Church.  Fig.  1  gives  a  general  view 
of  tlie  chancel,  and  three  outstanding 
qualities  ^^'ill  be  noted  in  the  method  of 
lighting  employed.  It  gives  practically 
a    miiforni    illumination,     it    renders 


Fic;.  3. — St.  Peter's  Church.  Weston  Favell,  Xorthampton  ( .Messrs.  Law  &  Harris,  Northampton, 
Architects).  tJntouched  photograph  taken  by  artilicial  lisht  shDwin?;  interior  lighted  by 
adapted  wrought  iron  oil  lamp  fittings,  ecjuipped  with  Mazda  Lamps  iu  Holoi)hane  pines. 

batteries  (two  on  each  side)  illuminate 
the  choir  stalls,  and  four  tlie  sanc- 
tuary. 

When  it  is  said  that  tlie  length  of 
the  chancel  is  73  ft.,  and  that  only 
four  battery  positions  (vertical  in 
every  case)  are  available  on  each  side, 
it  ^^ill  be  realized  that  it  was  no  ea.sy 
matter  to  secure  even  hoiizontal  illu- 
mination therefrom. 

The  only  actual  data  \xhich  I  liave 
been  able  to  obtain  is  that  the  average 


visible  the  roof  ornamentation,  and — 
there  are  no  fittings  to  be  seen. 

A  closer  view  of  the  altar  is  given 
in  Fig.  2,  and  I  would  draw  attention 
to  the  beautifully  clear  defhiition  of 
the  decorative  details.  Every  vein 
in  the  marble  balustrade  can  be  traced, 
and  it  is  only  pos.sible  to  obtain  such 
an  effect  by  specially  designing  the 
system  of  illumination. 
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Tlie  standards  visilile  in  the  photo-  electrie  liglit  fittings,  and  the  corn- 
graph  are  old  gas  fittings— no  longer  promise  is  entirely  justified  by  the 
"'^^  very  beautiful  and  appropriate  results. 
St.  Peter's  CnuRcn,  Weston  Favell,  it  is  impossible  to  see  tlie  design  of 
Northampton.  tJie     fittings    from     the     illustrations. 

This  is  an  old  country  church,  Gothic  They  are  of  wrought-iron  filagree  work, 


Fig.   4.— Chancel  of  St.  Peter's  Church,   We.=ton  Favell,  Northainptuii.      L'utouohed  photographs 
taken  by  artificial  light. 

style,  consisting  of  nave,  one  aisle,  and  and  it  would  have  been   a  thousand 

chancel.  pities  to  have  scrapped  them. 

Scheme. — The  existing  wrought-iion  The  nave  is  lighted  by  two  rows  of 

oil   lamp   pendants   were   converted  to  fittings,  each  carrying  three  Holophano 
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pines.  Supplementary  lights  are  given 
by  two  bracket.s  witli  Holophane  globes 
on  the  west  wall,  and  the  average  hori- 
zontal illumination  is  rather  more 
than  11  foot-candles. 

In  tlie  aisle  there  are  four  three- 
light  fittings,  equipped  with  Holophane 
pines,  giving  an  average  horizontal 
illumination  of  IJ  foot-candles. 

The  chancel  is  lighted  by  three  four- 


In  the  aisle  there  is  a  single  row  of 
fittings  similar  to  those  in  the  nave. 

There  is  slightly  higher  inten.sity  of 
illumination  (2  ifoot-candles)  in  the 
chancel,  which  is  equipped  with  five 
reflector  bowl  fittings — two  in  the  choir, 
and  three  in  the  sanctuary. 

The  two  illustrations  of  the  church 
give  an  excellent  idea  of  the  uniformity 
of  the  illumination. 


Flo. .'".. — St.  Lukf^'.s  Church,  Swindon.     Untouched  pliotograph  taken  by  artificial  li^ht.    Lighted 
with  Holophane  Keflector  bowls  containing  Mazda  Lamps. 

light  fittings,  and  the  average  horizontal  St.  Jame.s's  Church,  Pendi-kton,  M.\n- 

illumination  is  shghtly  higher  in  this  che.ster. 

ca.se,  viz.,  2  foot-candles.  I,^  arranging  the  in.stallation  certain 

St.  Luke'.s  Church,  Swindon.  conditions  of  cost  and   personal  taste 

St.  Luke's  is  a  new  church  of  Gothic  had  to  be  met  ;    but  the  actual  result 

stvle  in  a  poor  district,  and  the  first  is  very  satisfactory,  and  the  longrega- 

cost   of   the   installation   was   of   con-  tion  are  stated  to  have  expressed  their 

siderable      importance.      Fittings      of  warm  approval. 

simple    and   inexpensive   design   have,  Schem-e. — The    nave    is    divided    by 

therefore,  had  to  be  employed.  Uvo  rows  of  pillars  supporting  arches, 

Scheme. — The  lighting  of  the  nave  is  and  from  each  of  the  arches  a  four- 
obtained  from  t^^-o  rows  of  Holophane  light  fitting,  equipped  with  60-watt 
reflector  bowls  containing  Mazda  lamps.  Mazda  lamps  and  "  I  "-type  Holophane 
The  metal  portions  of  the  fittings  are  reflectors,  is  suspended.  There  are  six- 
finished  in  steel  bronze.  An  average  teen  fittings  altogether  in  the  nave, 
horizontal  illumination  of  U  foot-  fixed  at  a  height  of  10  ft.  8  iu.  from  the 
candles  is  given.  reference  jilane,     Ti)c  area  is  approxi- 
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niately  4,880  ft.,  and  tlie  average  iiiteii-  gas  standaids  fitted  witli  bare,  totally 

.sity  of  illumination,  as  indicated  by  the  obscured    Mazda    lamps.     It    was    im- 

lumeter,  is  25  foot-candles — not  a  bad  possible  to  use  any  f(jrin   of  scientific 

result  when  it  is  borne  in  mind  tliere  reflector  on  these  standaids,  owing  to 

is  practically  no  help  by  reflection  from  the  arms  being  insufiieicntly  separated. 


Fig.  6.— Chancel,  St.  Luke's  Church.  Swindon,  illuminated  by  HoIophaneEeflectorBowLs  containing 
Mazda  Lamps.    Untouched  photograph  taken  by  artificial  light. 


walls  and  roof. 

The  chancel  is  hghted  by  two  pieces 
of  .six-light  striplite,  facing  inwards 
from^the  front,  and  also  by  two  adapted 


Conclusion. 
I  should  like  to  have  described  these 
church    installations    more    fully,    but 
considerations  of  space  did  not  permit. 
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However,  an  indication  has  been  given 
of  several  methodfs  of  cliurch -lighting, 
none  of  which  i.sdi.squalified  by  ■■  glare  " 
or  "  inefficiency."  Each  of  these  instal- 
lations has  been  designed  ^^'ith  the  idea 
of  getting  adequate  illuniinatioii  for 
reading  and  for  showing  up  the  archi- 
tectural and  decorative  details  of  \\alls 
and  roof. 

Where  the  fittings  are  visible  they 
have  been  made  to  harmonize  with  the 
general  scheme.  In  order  that  the 
illumination  shall  not  only  be  adeciuate, 
but  also  uniform,  the  lamps    in  eacli 


case  are  fitted  with  reflectors  or  dif- 
f users  of  scientific  design.  The  results 
of  these  considered  methods — as  may 
be  seen  from  the  illustrations — are 
much  sujierior  to  those  of  the  old  hap- 
hazard methods,  which  employed  bare 
or  improperlj^  shaded  lamps,  or  un- 
screened gas  mantles. 

Finally,  I  must  acknowledge  the 
courtesy  of  the  British  Thomson- 
Houston  Co.,  Ltd.,  in  furnishing  par- 
ticulars and  illustrations  of  these  four 
tj'pical   installations. 


A  New  System  of  Stage  Lighting. 

By  an  Engineering  Correspondent. 


There  has  recently  been  introduced 
in  Berlin  a  new  system  of  stage  lighting, 
the  invention  of  the  well-known  scene- 
painter,  Fortuny,  which  may  bring 
about  a  revolution  in  the  art  of  stage 
setting,  inasmuch  as  it  permits  the 
correct  and  artistic  representation  of 
the  natural  effects  of  moonlight,  sun- 
rise, &c. 

It  has  been  the  custom  in  the  past 
to  paint  in  distemper  on  the  canvas 
forming  the  scenery  the  sky,  clouds, 
trees,  &c.,  so  that  they  remain  tlie 
•same  during  the  entire  act  or  scene, 
with  the  possible  exception  of  darkening 
or  lighting  the  stage  as  a  whole  to 
represent  dusk  or  sunrise,  or  showing 
a  vertically  moving  circle  of  light 
through  a  transparent  vertical  strip 
of  the  background,  to  produce  the 
effect  of  moonrise  and  the  like.  Such 
effects  are,  however,  usually  somewhat 
crude. 


In  the  Fortuny  system  the  entire 
stage  is  covered  by  a  hemisphere  of 
"  matt  "  white  muslin  or  its  equivalent, 
against  which  the  light  is  projected 
from  a  suitable  source,  and  which 
reflects  it  from  above  on  to  the  scenery, 
&c..  producing  an  illusion  of  what 
the  iminters  call  "  atmo.sphere."  The 
light  may  first  strike  coloured  cloth 
screens,  producing  faint  rosy  or  other 
coloured  effects  on  the  .stage.  The 
projection  api^aratus  can  also  throw  on 
the  hollow  hemisphere  the  images  of 
moving  clouds,  waves,  &c. 

The  usual  foot-lights  and  side-lights 
are  rendered  unnecessary,  and,  in  fact, 
would  spoil  the  effect  if  used  in  addi- 
tion to  the  overhead,  indirect  source. 
The  arrangement,  which  has  been 
introduced  in  the  Royal  Opera  House, 
Berlin,  is  being  introduced  in  the  new 
Comedy  House  in  Frankfurt-on-Main, 
by  the  A.E.G.  Co. 


The  Appeal  to  the  Eye  on  the  Stage. 


Ix  a  I'ecent  number  of  Licht  and  Lainpc  utilise,  to  an  ever-increasing  extent,  the 

]>r.    Max    Reinhardt,    the    well-known  appeal  to  the  eye.      This  was  .strikingly 

producer  of  . scenic  effects,  is  quoted  to  the  e^-emplitied     in     the     recent     "Miracle" 

„.,,,.  ,  '    ,.     ,  ,  scene    in    London,    in     "  bumurun,     .nnd 

ettect  that  modern  .stage  displays  tend  to  ^^,,6.-  spectacular  eflects, 
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The  Optical  Convention. 

(Held  in  London  June  I!»tli— June  25th.  1912.) 


The  holding  of  the  Optical  Convention 
at  South  Kensington  was  one  of  the 
most  interesting  events  of  the  past 
month.  A  number  of  interesting  papers 
were  read.  Tliere  was  also  a  repre- 
sentative series  of  exhibits  from  the 
chief  optical  manufacturers  in  this 
country,  and  some  particularly  inter- 
esting loan  exhibits  arranged  by  various 
private  owners  and  scientific  societies. 
The  exhibition  was  lield  in  the  Science 
Museinn,  and  the  lectures  and  dis- 
cussions took  place  in  the  Physics 
Lecture  Theatre  of  the  Imperial  College 
of  Science  and  Technology. 

The  proceedings  were  opened  by  the 
address  of  the  President,  Prof.  S.  P. 
Thompson,  D.Sc,  F.R.S.,  who  dealt 
with  the  broad  development  of  the 
study  of  light  and  optics  in  his  usual 
masterly  manner.  He  traced  the  pro- 
gress from  the  times  of  the  earliest 
phy.sicists,  and  showed  how  the  com- 
bination of  mathematical  reasoning 
and  experiment  in  the  laboratory  had 
ltd  to  the  high  degree  of  accuracy 
possible  in  the  optical  industry  to-day. 
This,  in  short,  is  a  .sphere  of  work  in 
which  the  importance  of  scientific 
method  has  been  proved  past  all 
question. 

While  speaking  of  the  woik  of  some 
early  investigators  Prof.  Thompson 
pau.sed  to  present  to  the  Convention 
a  book  of  great  historical  interest. 
This  was  the  first  specimen  copy  from 
the  printers  of  a  translation  he  had 
made  of  Huyghens's  original  treatise 
— a  work  whicji  had  ap])arently  never 
undergone  translation  before  since  its 
appearance  about  250  years  ago. 

In  the  course  of  his  address  Prof- 
Thompson  impressed  on  those  present 
the  l)readth  of  the  subject  of  optics. 
Besides  the  many  difficult  technical 
iroints  in  the  design  of  optical  instru- 
ments, the  utilization  of  ligh  t  for 
the  illumination  of  .streets,  factories, 
libraries,   &c.,  also  involved  the  prin- 


ciples of  optical  science.  He  eulogised 
the  work  that  had  already  been 
done  in  this  direction  by  the  newly 
created  Illuminating  Engineering 
Society,  and  allu<led  to  the  constant  col- 
laboration l1et\^een  the  photometric 
laboratories  at  Sevres,  Charlottenburg, 
Bushy,  and  Washington  in  the  matter 
of  preserving  a  common  international 
unit  of  light. 

In  conclusion  the  President  made  an 
impressive  claim  on  behalf  of  greater 
liberality  in  encouraging  scientific  re- 
search in  optics.  The  domain  of 
optics  was  so  vast  that  it  demanded 
treatment  as  a  special  subject.  At 
present  no  single  university  had  created 
a  Chair  of  Optics.  For  twenty-five 
years  the  need  for  an  Institute  of 
Technical  Optics  has  been  urged,  but 
deputations  to  the  London  County 
Council,  and  questions  in  Parliament 
had  met  with  no  adequate  response. 
The  marvellous  progress  that  had  been 
made  on  the  Continent  during  the  last 
few  years  was  in  a  great  measure  due 
to  their  careful  fostering  of  scientific 
experiment,  and  if  we  in  this  country 
were  to  keep  abreast  of  modern  pro- 
gress we  must  do  likewise. 

Some  Papers  of  Interest. 

With  the  considerable  number  of 
communications  j^resented  we  can  only 
deal  very  briefly.  Besides  his  opening 
address,  Prof.  Silvanus  Thompson  lec- 
tured on  the  Trend  of  Geometrical 
Optics,  and,  in  conjunction  with  Prof. 
E.  G.  Coker,  presented  a  paper  on  the 
construction  of  Large  Polariscopes. 
Prof.  Stirling  gave  a  jjopular  and 
fascinating  demonstration  of  some 
optical  illusions,  and  Prof.  H.  H. 
Turner  lectured  on  '  The  Great  Ameri- 
can Observatories.' 

The  chief  paper  dealing  with  illu- 
mination and  photometry  was  that 
by  Mes.srs.  J.  S.  Dow  and  V.  H.  Mac- 
kinney.  The  authors  laid  stress  on 
the    value    of   convenient    and   simple 
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apparatus,  and  showed  how  the  Holo- 
phane  lumeter,  in  conjunction  mtli 
the  new  apparatus  for  determining 
pohxr  curves  used  thei'ewith,  greatly 
simphfied  the  work  of  commercial 
j)hotometry.  Another  piece  of  ap- 
paratus sho\vn  and  described  for  the 
first  time  was  the  Holof)hane  portable 
standard  of  light.  This  con.sists  essenti- 
ally in  a  small  tungsten  lamp  fed  by 
an  accumulator  packed  away  in  a 
convenient  form  of  ease.  In  order  to 
maintain  the  voltage  across  the  lamp 
constant  irrespective  of  variations  in 
the  P.D.  of  the  cell,  an  adjustable 
resistance  is  introduced,  and  a  photo- 
metric device  utilized  comparing  the 
light  from  the  standard  with  a  second 
small  glow  lamp  carrying  a  carbon 
filament.  When  the  voltage  has  its 
correct  value,  this  photometric  screen 
is  in  balance,  but  any  variation  in  P.D. 
aSects  the  metallic  and  carbon  lamp 
unequally,  and  is,  therefore,  made 
evident  to  the  user.  The  P.D.  can 
then  be  brought  back  to  its  original 
value  by  adjusting  the  resistance. 
This  portable  form  of  standard  is 
expected  to  be  of  considerable  value 
as  a  means  of  checking  the  accuracy  of 
illumination  pliotometers,  such  as  the 
Holopliane  lumeter,  as  well  as  for 
checking  secondary  standards  in  the 
commercial  laboratory. 

In  this  paper  many  applications  of 
the  Holophane  lumeter  were  also  de- 
scribed, one  of  the  most  interesting 
features  being  a  diagram  showing  the 
variation  in  illumination  during  the 
solar  eclipse  of  April  17th.  In  con- 
clusion, the  authors  point  out  the  need 
for  greater  simplification  of  experiments 
on  illumination  in  technical  colleges 
and  tlie  avoidance  of  old-fashioned 
api^aratus  and  needless  repetition  and 
burdensome  calculations.  The  series 
of  customary  experiments  ought  now 
to  be  supplemented  by  tests  of  modern 
fixtures,  of  the  illumination  of  interiors 
by  various  systems  of  light,  reflecting 
power  of  wallpapers,  absorption  of 
glas.ses,  globes,  solutions,  &c.,  as  well 
as  llic  a|>|)ll(a(ion  of  measurements  of 
iiluiniiialiiiii  to  jihj'sical  and  physio- 
logical j)iol)lcms. 

Among  other  interesting  comnninica- 
tions  reference  may   be  made   to   the 


contribution  by  Messrs.  C.  G.  Paterson 
and  B.  P.  Budding  on  the  Visibility 
of  Distant  Lights,  an  account  of  a 
method  of  testing  the  value  of  lights 
for  use  as  .signals  at  sea,  &c. 

Several  contributions  dealing  \\itli 
Colour  were  on  the  programme,  includ- 
ing those  of  Messrs.  A.  J.  Bull  and 
A.  C.  Jolley  on  '  The  Measurement  of 
Colour,'  and  Mr.  T.  H.  Blakesley  and 
Dr.  F.  W.  Edridge  Green  on  '  Colour- 
mi.xing  Apparatus.'  Among  other  in- 
teresting items  may  be  mentioned 
'  Optical  Pvrometry '  (Dr.  J.  A.  Marker, 
F.R.S.),  'Some  Ultra- Violet  Spectra' 
(Mr.  J.  W.  Gifford),  and  '  Errors  of 
Observation  '  (Messrs.  T.  Y.  Baker  and 
G.  B.  Bryan).  There  were  many  other 
contributions  concerned  with  the  more 
purely  scientific  aspects  of  physical  and 
photograf)hic  optics,  nearly  forty  papers 
in  all  being  on  the  list. 

The  Exhibits. 
The  idea  of  collecting  together  ex- 
hibits illustrative  of  all  branches  of 
optics  was  a  very  good  one.  Nothing 
could  more  aptly  show  the  wide 
ground  covered  by  the  subject.  The 
display  may  be  divided  into  three 
sections:  (1)  the  loan  exhibits,  mainly 
of  a  purely  scientific  character  ;  (2) 
exhibits  from  well-known  manufac- 
turers dealing  with  lenses,  oi^tical 
instruments,  and  photographic  work, 
&c.  ;  and  (3)  exhibits  of  illuminating 
and  photometric  apparatus. 

Taking,  first,  the  loan  exhibits,  we 
may  note  one  more  instance  of  the 
great  assistance  rendered  to  the  Con- 
vention by  the  President.  Prof. 
Thompson  had  arranged  in  one  room 
reproductions  of  all  the  original  optical 
experiments  of  Newton,  while  a  second 
exhibit  in  the  Members'  Reception 
Room  consisted  in  a  unique  and 
valuable  collection  of  old  works  on 
optics.  To  Prof.  Stirling's  collection 
of  optical  illusions,  like-wdse  collected 
together  in  one  room  for  exhibition 
])urposes,  reference  has  already  been 
made. 

A  striking  piece  of  apparatus  was 
that  shown  by  Prof.  E.  G.  Coker  for 
exhibiting  stres.ses  in  transparent  ma 
terials  under  load.     Various  transparent 
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objects  (spirals  of  glass,  &c.)  were  sub- 
jected to  a  continuously  alternating 
strain  produced  by  a  rotating  shaft. 
Polarized  light  is  produced  by  reflection 
from  a  large  black  glass  jjlate,  and 
transmitted  through  the  objects  ex- 
hibited to  an  analyzer  composed  of  a 
pile  of  glass  sheets.  The  fluctuating 
stres.ses  are  thus  made  visible  to  the 
observer  on  a  large  scale,  the  model 
being  as  much  as  40  in.  in  length  and 
10  in.  in  height.  One  other  piece  of 
apparatus  in  the  loan  section  deserving 
of  special  mention  was  the  demonstra- 
tion by  E.  E.  Fournier  d'Albe  of  the 
effect  of  light  on  selenium.  The 
changes  in  electric  resistance  of  this 
material  when  illuminated  are  made 
use  of  to  vary  the  intensity  of  an  alter- 
nating current  which  passes  through  a 
telephone  producing  an  audible  hum, 
the  loudness  of  which  depends  on  the 
intensity  of  the  light.  This  arrange- 
ment, which  is  termed  the  "  opto- 
phone." is  suggested  as  a  means  of 
educating  the  blind  to  gain  an  idea  of 
light  and  shadow  and  to  trace  the 
outlines  of  well  -  defined  luminous 
objects,  &c. 

Photometric  Apparatus. 

The  most  interesting  section  of  the 
Exhibition  from  our  point  of  view  is, 
however,  that,  dealing  \vith  photo- 
metric apparatus  and  globes,  shades, 
and  reflectors  (Classes  XI.  and  XII.). 
In  accordance  \sith  the  excellent  system 
employed  throughout  the  catalogue  a 
readable  introduction  is  prijvided  to 
each  of  these  cla.sses.  summarizing 
recent  progress  and  pointing  out  the 
important  position  now  occupied  by 
illumination  in  optical  science. 

Many  of  the  exhibits  will  be  familiar 
to  readers  of  this  journal.  Me.ssrs. 
R.  &  J.  Beck,  Ltd.,  exhibited  the 
latest  form  of  Holoi^hane  lumeter, 
and  the  action  of  this  instrument  was 
also  explained  at  the  stall  of  Holo- 
phane,  Ltd.,  in  Class  XII.  A  new  and 
interesting  departure  was  the  apparatus 
for  use  with  this  instrument  de- 
signed for  ol>tainiiig  jjolar  curves 
of  light  distribution  (now  termed  the 
Holophane  Radial  Photometer).  The 
chief  advantages  claimed  for  the  ap- 
paratus   are  :     (1)  It    is    very    quickly 


used ;  (2)  the  polar  curve  is  worked 
out  while  the  experiment  is  in  progress, 
without  calculation  ;  (3)  the  apparatus 
being  portable,  can  be  moved  from 
room  to  room  ;  (4)  stray  light  can  be 
allowed  for  ;  (5)  one  ob.server  only  is 
required.  The  possibilities  of  the  in- 
strument have  been  extended  by  the 
addition  of  an  inclined  mirror,  which 
enables  it  to  be  used  for  very  powerful 
sources  of  light  and  for  concentrating 
and  focus.sing  forms  of  reflectors. 

Messrs.  Everett,  Edgctjmbe  &  Co. 
exhibited  the  luxometer,  the  Trotter 
illumination  photometer  and  accessories 
for  daylight  testing,  the  bench  photo- 
meter with  combined  adjustable  in- 
clined screen  and  flicker,  and  a  com- 
plete photometric  bench. 

The  South  Metropolitan  Gas  Co. 
showed  their  apparatus  for  testing 
incandescent  lamps.  This  utilizes  an 
incandescent  mantle  surrounded  by 
an  ojml  chimney,  and  having  in  front 
of  it  an  adjustable  slot  as  the  com- 
parison lamp.  This  source  is  first  com- 
pared with  the  10  c.-p.  Harcourt 
standard,  and  the  slot  adjusted  until 
the  comparison  source  has  a  certain 
convenient  value.  The  comparison 
source  is  then  turned  round  and  com- 
pared with  the  lamp  it  is  desired  to 
test  on  the  '"  double-weighing  "  system. 
An  interesting  addition  to  the  bench, 
shown  for  the  first  time,  was  a  device 
for  obtaining  polar  curves.  An  adjust- 
able arm  at  the  extremity  of  which  the 
lamp  is  suspended  is  gradually  moved 
uj^wards  by  bevel-gear  arrangement, 
the  plane  of  the  photometer  rotating 
through  half  the  angle  at  which  light 
comes  from  the  lamp  tested.  An 
interesting  point  is  the  use  of  a  double- 
lever  system,  which  keeps  the  lamp 
hanging  vertically  while  it  is  being 
raised  or  lowered. 

Messrs.  W.  Sugg  &  Co.  showed  the 
Carpenter  Metropolitan  standard  Ar- 
gand  burner  and  the  Harcourt  10  c.-p. 
Pentane  standard,  and  also  the  firm's 
new  '"  Radial  Photometer.''  This  is 
A  simple  device  for  obtaining  polar 
curves.  It  consists  in  an  elevated  bar 
carrying  a  photometer  and  an  appro- 
priate foiin  of  secondary  standard. 
Attached  to  the  photometer  is  a  bar 
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wliicli  rotates  with  it.  Tlie  source  to 
be  tested  i.s  placed  witli  its  centre  at 
tlie  extremity  of  this  rod,  and  tlie 
angle  with  the  horizontal  at  wliich 
the  ray  strikes  the  photometer  can 
be  read  off  on  a  circular  scale.  As  in 
the  South  Metropolitan  Co.'s  apparatus, 
the  disc  of  the  photometer  is  auto- 
matically set  at  the  correct  angle  by  an 
arrangement  of  levers,  so  as  to  elimi- 
nate any  error  due  to  the  inclination 
at  which  the  light  meets  the  photo- 
meter screen. 

The  exhibit  of  Messrs.  Alex. 
Wright  &  Co.  included  a  model  of  the 
photometric  bench  in  u,se  at  the 
Reichsanstalt,  their  Siminance  and 
Abady  flicker  photometer,  and  the 
street  2)hotometer  in  which  this  instru- 
ment is  utilized.  A  new  feature  was 
the  exhibit  of  the  "  Dibdin's  Hand 
Photometer."  This  is  a  portable  in- 
strument for  measuring  illumination, 
and  is  graduated  in  foot-candles.  The 
box  is  15  in.  long,  5  in.  broad,  and  5  in. 
deep.  The  illumination  is  adjusted  by 
a  sliding  contact  varying  the  resistance 
in  series  with  the  tungsten  lamp,  and 
a  small  voltmeter  is  included  in  the 
equipment . 

Globes,    8hades,    and    Reflectors. 

The  most  interesting  feature  of  this 
display  was  the  recognition  by  the 
exhibitors  of  the  value  of  polar  curves 
of  light  distribution.  These  are  evi- 
dently coming  to  he  icgarded  as  essen- 
tial 1)\-  all  companies  jirofessing  to  deal 
with  illumination  .scientifically. 

The  Holophane  exhibit  contained  a 
very  complete  series  of  units,  full 
particulars  of  its  advantages  and  its 
characteristic  distribution  of  light  being 
tabulated  beside  each  specimen.  Round 
the  top  of  the  stall  various  reflectors, 
including  the  new  Residence  type,  and 
hemispheres,  lighted  both  by  gas  and 
electricity,  were  displayed.  There  were 
.several  special  units,  such  as  the  desk- 
lighting  fixtuie,  on  the  table,  and  the 
Uniflux  reflector  was  fltted  up  to  illu- 
minate a  diagram  in  the  front  of  the  stall. 
In  the  adjacent  cases  there  were  other 
exhibits,  including  ))li()t()graphs  taken 
by  ai'tilicial  lijrht  of  some  of  the  most 
interesting  Holophane  installations.  The 


diagram  of  light  distribution  of  each 
unit  was  invariably  given,  and  the  u.se 
of  the  Holophane  lumeter  and  the  new 
apparatus  for  determining  polar  curves 
formed  an  integral  part  of  the  exhibit. 

The  Benjamin  Electric,  Ltd.,  like- 
wise showed  a  variety  of  steel  reflectors 
and  the  curves  characteristic  of  the 
various  units.  Reference  was  also  made 
to  the  new  "  daylight  unit,"  comprising 
a  special  metal  reflector  and  Wratten 
screen,  which  produces  a  visual  effect 
similar  to  diffused  dayhght,  and  is  in- 
tended for  use  in  cases  in  which  correct 
colour-discrimination  is  essential. 

Messrs.  J.  Keith  &  Blackman,  Ltd., 
exliibited  a  representative  series  of 
Keith  inverted  lamps  ranging  from 
the  150  c.-p.  indoor  pattern  to  the 
4,500  c.-p.  three-light  high-pressure 
lamp.  The  lamps  are  provided  with 
various  types  of  reflectors,  and  in  each 
instance  a  framed  diagram  of  the 
corresponding  curve  of  light-distribu- 
tion was  given. 

The  New  Inverted  Gas  Lamp  Co.- 
Ltd..  likewise  present  the  curve  of 
light-distribution  of  their  pillar  desk- 
light,  and  Messes.  W.  Sugg  &  Co- 
sho^^•ed  t\<o  attractive  new  units.  The 
"  Swanley  "  light  has  a  conical  ena- 
nielled  iron  reflector,  which  is  stated 
to  concentrate  80-00  per  cent,  of  the 
light  within  an  angle  of  90  degrees. 
The  No.  1,730  light,  with  inverted 
conical  reflector  and  obscured  globe, 
gives  a  well-diffused  light  and  "'  soft  " 
appearance.  Polar  curves  of  light- 
distribution  of  these  and  other  lamps 
were  given. 

The  exhibit  of  The  Union  Electric 
Co.  was  designed  to  illustrate  the 
uses  of  the  Excello  flame  arc  and  of 
indirect  and  semi-indirect  arc  lighting. 
The  latter  systems  were  described,  and 
polar  curves  showing  the  advantages 
of  the  dioptric  globe  for  modifying  the 
distribution  of  light  from  the  flame  arc 
for  street-liyhtinL,'  presented.  Some  ex- 
cellent ])hotograj)hs  of  indirect  arc 
lighting  installations  were  also  ex- 
hibited. Among  other  exhibits  in  this 
section  we  note  the  "  Angold  "  double 
arc  lamp  of  the  General  Electric  Co., 
flic  -Adnil  metal  HIanicnt  indirect  light- 
iu<;  unit,  and  the  semi-automatic  arc 
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lamp  of  tlie  Westminster  Engineering 
Co.  for  projection  work. 

There  are  two  features  of  this  section 
of  the  Exliil)itii)n  that  call  for  special 
notice.  In  the  tirst  place,  the  method 
of  grouping  gas  and  electric  lighting 
exhibits  side  by  side  is  an  interesting 
precedent  from  the  illuminating  engi- 
neering    standpoint.     In     the     second 


place,  the  attention  paid  to  photo- 
metric appliances  in  connexion  with 
the  exliibit  of  illuminating  apparatus, 
and  particularly  the  general  importance 
attached  to  polar  curves  of  light- 
distribution,  is  surely  a  gratifying 
illustration  of  the  spread  of  science 
among  those  responsible  for  the  lighting 
of  to-dav. 


A  Public  Museum  of  Lighting. 


We  note  with  interest  that  the  Light- 
ing Museum  at  Charlottenburg  is.  in 
future,  to  be  permanent,  and  under  the 
direction  of  the  municipality.  The 
mu.seum  appears  to  be  on  similar  lines 
to  that  at  Munich,  previously  described 
in  these  columns,*  and  to  contain 
many  very  interesting  objects  showing 
the  progress  of  illumination  from  the 
earliest  times. 


Ilium.  Eiig.  Lend.,  vol.  iii.,  Sept.,  1010,  p.  .iSO. 


We  hope  shortly  to  give  some  par- 
ticulars of  a  remarkable  private  col- 
lection of  historical  lamps  and  lighting 
appliances  in  this  country,  but  we 
would  suggest  that  this  is  a  matter  in 
wliicli  the  work  of  private  individuals 
might  well  be  supplemented  by  the 
formation  of  a  public  museum  of 
lighting,  such  as  already  exists  in 
Munich  and  Charlottenburg. 


Prof.  Dr.  H.  F.  Weber. 


It  is  wth  great  regret  that  Me  record 
the  death  of  Prof.  Dr.  H.  F.  Weber, 
who  passed  away  on  May  24th. 

Prof.  Weber  ^^■as  born  in  1843,  and 
in  the  course  of  a  long  and  active  life 
took  a  prominent  part  in  many  sections 
of  electrical  engineering.  But  he  was 
equally  eminent  in  the  field  of  mathe- 
matical and  physical  science,  and  in 
his  early  days  studied  under  such  men 
as  KirchofE,  Wiedemann,  and  Helm- 
lioltz.  His  researches  on  the  theory  of 
the  incandescent  lamp  attracted  great 
attention  when  they  appeared,  and  are 


still  regarded  as  classic  at  the   present 
time. 

But  it  is  as  a  teacher  that  Prof. 
Weber  will  be  best  remembered.  Since 
1875  he  had  occupied  the  Chair  of 
Physics  and  Electrical  Engineering  at 
Zurich  Polytechnic.  Besides  being  a 
wonderfully  interesting  and  able  lec- 
turer he  possessed  in  an  unusual  degree 
the  power  of  gaining  the  affection  of 
his  students.  To  all  who  had  the 
privilege  of  studying  under  Prof.  Weber 
the  news  of  his  death  will  bring  with  it 
a  sen.se  of  personal  lo.ss, 
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Colour  Problems  in  Illumination. 

By  T.  Thorne  Baker,  F.C.S.,  F.R.P.S. 

(Abstract  of  Paper  read  before  the  Royal  Society  of  Arts.) 


On  Wednesday,  March  6tli,  a  paper 
dealing  with  some  problems  in  illu- 
mination was  read  before  the  Royal 
Society  of  Arts  by  Mr.  T.  Thorne  Baker. 
After  pointing  out  that  for  many 
practical  purjioses  an  artificial  light 
approximating  to  daylight  would  be 
very  useful,  the  lecturer  proceeded 
to  discuss  some  special  effects  of 
coloured  lights.  He  recalled  an  ex- 
periment ^^hich  showed  that  while  the 
ultra-violet,  violet,  and  orange  rays 
seemed  to  produce  a  marked  influence 
on  bacteria,  the  intermediate  yellow- 
green  region  had  relatively  little  effect. 
Some  spectro-photographs  were  next 
shown  illustrating  the  quality  of  light 
from  various  illuminants.  including  a 
Sanger-Shepherd  colour  jjhotograph  of 
the  spectrum  of  the  arc.  The  question 
was  also  raised  how  far  the  photographic 
method  could  be  applied  to  determine 
the  distribution  of  luminosity  in  the 
spectrum,  the  suggestion  being  that  a 
relation  could  be  established  between 
the  density  of  the  negative  and  the 
visual  effect.  Other  photographs  of 
the  spectra  of  the  mercury  vapour 
lamp,  the  helium  tube,  and  the  neon 
tube  were  also  shown,  reference  being 
made  to  the  work  of  M.  Claude  on  these 
lamps. 

The  use  of  such  tubes  for  the  detec- 
tion of  waves  in  wireless  telegraphy 
was  also  mentioned,  and  the  audience 
were  given  an  opportunity  of  observing 
these  lights  through  a  siicitniscdpe. 
The  neon  spectrum  was  di.stinguished 
by  a  very  fine  series  of  lines  in  the  red 
and  orange.  It  was  suggested  that 
possibly  an  approximately  white  light 
might  be  obtained  by  the  combination 
of  various  line  spectra  ;  for  example, 
the  mercury  vapour  lamp  and  the  neon 
tube.  Presuming  that  by  this  means 
a  light  which  appeared  to  the  eye  to  bo 
white  was  secured,  how  nearly  could 
this  be  taken  to  be  physiologically 
identical  with  genuine  white  light  I 
Allusion   was   made    to    the   problems 


of  colour- vision,  the  Young-Helmholtz 
theory,  &c. 

Reference  was  made  to  the  researches 
being  made  at  the  Bureau  of  Standards 
with  the  helium  tube  as  a  light  standard. 
Another  interesting  point  was  the  effect 
of  frequency  on  the  colour  of  the  light 
given  out  by  luminescent  gases  when 
subjected  to  a  high  tension  alternating 
discharge.  The  red  part  of  the  spectrum 
in  this  case  is  in  general  accentuated 
at  the  expense  of  the  violet  as  the 
frequency  was  increased.  The  pre- 
sence of  self-induction  and  capacity 
also  affected  the  qualitj'  of  the  light. 

The  lecturer  also  referred  to  the 
work  of  Ives  and  Luckiesh  in  attempt- 
ing to  convert  the  light  from  a  tungsten 
lamp  into  a  clo.se  approach  to  daylight 
by  the  aid  of  a  suitable  light-filter. 
By  this  means,  he  suggested,  a  light 
closely  approaching  to  daylight  might 
be  secured  with  a  loss  of  only  2-3  per 
cent,  and  such  a  light  would  be  in- 
valuable for  picture  galleries,  &c. 

In  the  discussion  which  ensued  Mr. 
A.  P.  Trotter  mentioned  that  twenty 
years  ago  he  had  been  interested 
in  the  question  of  producing  a  form 
of  artificial  daylight.  He  also  re- 
ferred to  .some  of  his  experiments 
described  at  the  last  meeting  of  the 
Illuminating  Engineering  Society.  He 
questioned  the  very  low  absorption 
of  light  assumed  by  the  lecturer.  Ives 
and  others  had  come  to  the  conclusion 
that  50  or  even  70  per  cent  of  light 
was  absorbed  in  order  to  obtain  a 
reasonably  good  match  for  daylight. 

Mr.  L.  Gaster  also  referred  to  this 
point,  recalling  the  data  presented  at 
the  meeting  of  the  Illuminating  Engi- 
neering Society  in  that  very  room  about 
two  months  ago,  when  a  tungsten 
'■  daylight-unit  "  had  been  actually 
shown  by  Dr.  Kenneth  Mees.  He 
thought  there  must  be  some  mistake 
about  the  very  low  absorption  sug- 
gested by  the  author,  and  he  also 
understood    that    no    combination    of 
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sources  witli  marked  gaps  in  tlieir 
spectra  could  be  expected  to  resenihlo 
daylight  closely  as  far  as  colour- 
revelation  was  concerned. 

Dr.  F.  W.  Edridge -Green  referred 
to  the  physiological  aspects  of  colour- 
vision,  pointing  out  that  the  theory 
known  as  tlie  Young-Helmholtz  theory 
was  now  looked  upon  as  out  of  date. 
As  regards  the  combination  of  certain 
lines  in  the  spectrum  to  secure  a  so- 
called  white  light,  there  were  many 
people  to  whom  extreme  red  lines  were 
practically  non-luminous.  Clearly  a 
result  e((uivalent  to  a  white  continuous 
spectrum  could  not  be  .secured  in  that 
case,  and  the  same  applied  to  a  greater 
or  less  extent  in  the  ca.se  of  people 
with  ordinary  vision. 

Mr.  T.  E.  Ritchie  commented  upon 
the  data  presented  by  the  lecturer  for 
carbon  arc  spectra,  pointing  out  that  the 
presence  of  lines  was  largely  a  question 
of  impurities,  and  would  not  be  found 
with  reasonably  pure  carbons. 

Mr.  J.  S.  Dow  said  that  photographic 
methods  of  testing  the  colour-qualities 
of  arc  lamps  should  be  supplemented 
by  photometric  and  visual  tests  as 
liad  been  done  by  Mr.  Ritchie.  There 
were  several  resi^ects,  notably  as  re- 
gards the  appearance  of  coloured  objects 
and  acuteness  of  vision,  in  which  an 
apparent  wliite  light  made  up  of  line- 


spectra  would  differ  from  true  white 
light.  He  understood  that  tlie  Helium 
light  standard  was  still  in  the  experi- 
mental state,  and  had  not  been  adopted 
by  the  Bureau  of  Standards  as  yet. 
He  thought  that  tlie  physiological 
difficulties  attending  the  use  of  a  stand- 
ard having  a  discontinuous  spectrum 
might  be  considerable. 

Mr.  James  Swinburne,  who  was  in 
the  chair,  referred  to  the  question  of 
coloured  glasses  for  the  protection  of 
the  eyes  from  bright  lights,  and  also 
related  some  experiences  of  an  electric 
supply  company  in  illuminating  Billings- 
gate Market.  A  considei'able  amoimt 
of  experimental  work  had  to  be  done 
before  they  secured  a  light  which  made 
tlie  fish  look  fresh  by  artificial  light. 

In  his  rej>ly  Mr.  Thorne  Baker 
explained  that  he  had  not  meant  to 
convey  that  combinations  of  line-spectra 
giving  apparently  "'  white  '"  light  would 
resemble  daylight  exactly  in  their 
effect  on  the  appearance  of  coloured 
objects.  The  figures  given  for  the 
possible  minimum  absorption  involved 
in  making  artificial  daylight  were  based 
on  theoretical  grounds,  and  intended 
rather  to  apply  to  arc  lamps.  In 
conclusion,  reference  was  made  to 
some  new  dyes  which  might  be  ex- 
pected to  play  an  important  ])rtrt  in 
these  problems. 


Experiments  with  the  Ultra-Violet  Rays. 

By  An  Engineering  Corre.spondent. 


As  is  well  known,  the  human  eye 
can  distinguish  directly  only  a  small 
portion  of  the  sun's  ray.s — a  compara- 
tively narrowly  bounfled  region  of  the 
spectrum  —  while  there  are  a  great 
number  of  other  rays  which  we  camiot 
distinguish  as  light.  The  range  of 
our  sight  is  confined  to  those  rays 
having  a  wave  length  of  between 
380  and  760/^/7.  (millionths  of  a  milli- 
meter, between,  roughly,  II  2  and  224 
millionths  of  an  inch,  otherwi.se  ex- 
pressed 0-00(X)  II 2  in.  and  00000224  in.), 
whereas  much  longer  and  much  shorter 
rays  have  been  registered. 

Just  as  our  retina  is  sensitive  to 
only  a  comparatively  short  range   of 


rays,  so  also  are  all  materials  in  this 
respect  limited  to  only  a  portion  of 
the  spectrum's  rays,  and,  as  a  rule, 
their  ranges  are  not  co-extensive  with 
those  of  our  vision  ;  so  that  they 
furnish  proof  of  the  existence  of 
rays  which  we  cannot  ""  .see."  The 
materials  which  we  use  in  photography 
are  especially  sensitive  to  those  rays 
which  are  very  strongly  refracted. 
With  their  assistance  Ritter,  in  I80I, 
discovered  the  invisible  ""  ultra-violet  " 
rays  ;  since  then,  photography  has 
offered  a  means  of  more  exact  research 
as  to  the  nature  of  the  ultra-violet 
•spectral  regions. 

Dr.     H.     Lehmann    reported     very 
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fully,  at  the  eighty-second  meeting  of 
German  Physical  Experimenters  and 
Physicians,  upon  some  very  interesting 
results  of  his  researches  into  the  charac- 
ter of  these  rays.  His  experiments 
were  made  witli  a  self-made  or  self- 
improved  ultra-violet  "  filter,"  with 
nitrosodimethylanilin  as  colouruig  mat- 
ter. This  substance  is  permeable  for 
rays  the  length  of  which  lies  between 
280  and  400/i/i  ;  besides  these,  some 
other  rays  from  the  visible  spectrum 
l^assed  through.  These  were  rendered 
— at  least  in  the  main — harmless  by 
combining  with  the  nitrosodimethyl- 
anilin filter  a  layer  of  Jena  "  blue 
uviol "  glass.  In  using  soiu'ces  of 
light  containing  considerable  red  one 
is  compelled  to  introduce  a  third 
component,  and  for  this  purpose  an 
acjueous  solution  of  copper  sulphate 
is  very  suitable.  As  a  matter  of  fact, 
such  a  filter,  when  used  with  a  very 
strong  source  of  light — as,  for  instance, 
an  electric  lamp — lets  through  traces 
of  green  and  violet ;  but  for  all  that, 
these  "  adulterants,"  the  intensity  of 
which  is  only  about  1- 1000th  that  of 
tlie  ultra-violet  rays,  do  no  damage. 

Especially  interesting  are  the  effects 
of  fluorescence  which  are  produced  by 
tiie  ultra-violet  rays,  as  T)i-.  Lehmann 
Avas  able  to  show  very  plainly  with 
the  help  of  his  filters.  The  number  of 
the.se  phenomena  is  exceptionally  large, 
but  they  do  not  ordinarily  appear, 
because  they  are  too  weak  and  are 
hidden  by  tlie  light. 

There  are  but  few  substances  which 
when  acted  ujion  bj-  the  ultra-violet 
rays  do  not  shine ;  for  instance, 
porcelain  and  the  metals,  when  the 
latter  are  free  from  oxide.  Nearlj' 
all  other  materials,  the  human  body 
not  excepted,  are  more  or  less  strongly 
fluorescent.  If  a  paper  or  linen  screen 
be  placed  in  the  cone  of  ultra-violet 
rays  in  a  dark  room,  this  \\ill  radiate 
bluish-white  light.  That  this  is  not 
the  '■  colour  "  of  the  ultra-violet  rays, 
but  of  a  secondary  nature — that  is, 
fluorescent  light — is  proved  by  the  fact 
that  if  a  sheet  of  white  porcelain  is 
placed  before  the  paper  or  linen  screens 
the  porcelain  does  not  shine  similarly, 
but  appears  to  be  covered  with  black 
velvet, 


Marked  fluorescence,  or  else  phos- 
phorescence, inider  the  influence  of 
the  ultra-violet  rays,  is  sho\Mi  by.  the 
following  substances  :  sessculin  (blue), 
uranin  (green),  rhodamin  (red),  Jena 
didymium  glass  (rose  red),  rubin  (strong 
red),  platinum  cyanide  compounds  (very 
marked  green),  and  zinc  sulphide  (very 
marked  greenish  white).  If  a  hard- 
boiled  hen's  egg,  cut  through  the  middle, 
be  brought  into  the  path  of  the  ultra- 
violet rays,  the  outer  shell  shines 
reddish-white,  the  skin  bluish-white, 
the  albumen,  or  "  white,"  citron- 
yellow,  and  the  yolk  dark  yellow.  A 
veal  cutlet  jjresents  the  followingappear- 
ance :  the  muscle  tissues  are  dark 
brownish  red,  the  gristle  an  intense 
blue-violet,  the  bones  whitish-blue,  the 
fat  yellow,  the  sinews  and  skin  whitish, 
&c.  Living  human  beings  show  the 
fluorescence  very  markedly  :  the  hands 
shine  whitish-blue,  but  var\'ing  accord- 
ing to  the  "  complexion  "  ;  dark  hair 
shows  grey,  almost  white  ;  the  lens 
and  cornea  of  the  eye  and  the  natural 
teeth  bright  whitish-blue.  But  false 
teeth,  which  are  usually  composed  of 
a  kind  of  porcelain,  appear  black. 
The  ultra-violet  rays  can  also  betray 
the  presence  of  rouge  or  other  artificial 
preparations  on  the  skin.  The  rays 
can  also  be  made  use  of  to  distinguish 
real  from  artificial  precious  stones. 

Each  type  of  glass  has  a  certain 
fluorescent  colour.  The  fluorescence 
of  paraffin  wax  is  interesting,  as  the 
entire  mass  shines  with  an  intense  blue 
light. 

According  to  the  Photographische 
Rundschau  the  luminescence  can  be  of 
practical  use  in  analysis.  Chemically 
pure  substances  show,  as  a  rule,  no 
luminescence,  or  at  best  very  slight, 
and  this  throughout  the  entire  mass. 
The  appearance  of  such  phenomena  and 
their  character  depend  upon  the  manner 
of  manufacture  of  the  substances — 
that  is,  different  "  makes  '"  of  the  .same 
material  can  act  differently.  Impure 
materials  shine,  as  a  rule,  very  strongly, 
but  this  strong  luminosity  shows  itself 
only  with  single  crystals  or  groups  of 
crystals. 

The  huninescent  analysis  can  be 
applied  in  mineralogical  and  botanical 
research, 
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The  Ideal  Home  Exhibition. 

By  An  Engineeeing  Correspondent. 


In  an  "  ideal  lioine  "  good  illiiinina- 
tioii  should  surely  be  an  important 
item.  At  the  exhibition  Mhich  ha.s 
recently  terminated  at  Olympia  there 
were  a  number  of  exhibits  dealing  with 
lighting  niatter.s. 

A  feature  was  the  number  of  firms 
exhibiting  [plant,  acetylene,  electric, 
and  petrol-air  gas.  The  South  Metro- 
politan Cias  Co.  had  also  a  large 
stall  illuminated  round  the  roof  by 
burners  in  Holojihane  gla.ssware.  The 
'■  Metro  "  burner  received  mucli  atten- 
tion, and  there  were  also  demonstra- 
tions of  gas  heating  appliances.  The 
British  &  Colonial  Syndicate  Lighting 
Co.  exiiibited  the  Simpitrol  petrol-air 
gas  plant,  and  plant  of  this  kind  wa.s 
also  shown  by  Country  Light.  Ltd., 
and  Messrs.  Strode  &  Co.  The  ad- 
vances in  convenient  automatic  electric 
lighting  sets  were  exemplified  at  the 
stalls  of  Messrs.  Duncan  'W^atson  & 
Co.,  Strode  &  Co.,  Edmundson's  Elec- 
tricity Corporation,  and  R.  A.  Lister 
&  Co.,  Ltd.  In  the  "  Li.ster-Bruston  "' 
automatic  .system  the  chief  feature  is 
the  avoidance  of  the  necessity  for  a 
large  storage  battery,  the  voltage 
being  automatically  legulated  accord- 
ing to  the  load,  and  a  device  employed 
<o  start  the  engine  immediately  a  light 
is  turned  on.  The  Foster  Engineering 
Co.  exhibited  "Foster"  metal  lamps 
and  gas  governors,  and  the  Allen 
Liversidge  and  Allen  Acetylene  Cos. 
had  an  excellent  display  of  portable 
and  table  acetylene  lamps. 

It  may  be  noted  that  quite  a  number 
of  the  firms  mentioned  arc  interested 
in  .several  distinct  methods  of  illumina- 
tion. The  display  of  plant  running 
smoothly  before  the  eyes  of  jjassers-by 
was  an  excellent  object  lesson,  and  it 
was  satisfactory  to  see  that  the  exhi- 
bition of  ina.sses  of  naked  lights  was 
in  general  avoided,  and  that  the  utiliza- 
tion of  .shades  was  not  forgotten. 
This  is  a  point  which  may  be  insisted 
upon,  for  the  general  public  are  natur- 


ally disposed  to  use  lights  in  the  same 
«ay  as  they  are  seen  on  exhibition. 
Some  of  the  groupings  of  silk  shades 
were  quite  effective. 

Turning  next  to  the  stalls  devoted  to 
other  purposes  in  the  exhibition,  it 
may  also  be  said  that  the  tendency  was, 
on  the  ^\hole,  in  the  pleasing  direction 
of  more  subdued  lighting  than  \\e  have 
sometimes  previously  encountered  ill 
exhibitions.  In  some  cases  decorative 
shades  were  effectively  utilized  in  mass 
— for  example,  in  the  Bird's  Custard 
Exhibit  and  Restaurant  (where  an 
impression  of  evening  sunlight — possibly 
accidental — was  also  produced  by  the 
hght  from  the  flame  arcs  above  filtering 
between  the  beams  and  foliage  of  the 
roof).  The  number  of  examples  of 
unscientific  lighting  was,  however,  still 
too  many,  but  there  were  several 
instances  in  which  Holopliane  reflectors 
and  the  B.T.H.  "  Eye-Rest  "  system 
were  used  with  advantage.  In  many 
of  the  furniture  exhibits  tasteful, 
subdued  lighting  effects  were  obtained, 
but  it  was  sometimes  surprising  to 
notice  the  lack  of  any  agreement 
as  to  the  methods  of  lighting  suited 
to  a  certain  style  of  decoration  ;  for 
examjjle,  a  massively  decorated  room 
in  a  dark  style  would,  in  one  case,  be 
flooded  \^dth  light  from  crystal  chande- 
liers, and  in  another  lieavily  silk- 
shaded  lights  and  very  dim  illumination 
used.  More  might  doubtless  have  been 
done  in  the  direction  of  employing  for 
the  lighting  of  a  stall  lamps  which 
harmonized  with  the  actual  exhibit. 
It  is  singular  how  often  simple  modern 
pendant  opal  shades  and  naked  electric 
lamps  are  still  used  to  illuminate  old 
furniture,  and  examples  of  this  are 
often  seen  in  curiosity  and  old  furni- 
ture shops  in  London 

An  attempt  in  this  direction  was 
made  in  the  exhiljit  of  Oriental  carpets, 
&c.,  by  Messrs.  Treloar  &  Sons,  lamps 
in  Eastern  style,  corresponding  with 
the    exhibits    and   the   design   of   the 
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stall,  being  emplojed.  There  Avas  also 
a  small  dome  decorated  internally  in 
blue  and  illuminated  by  concealed 
lights. 

As  regards  the  ideal  house  itself, 
it  must  be  owned  that,  however  good 
the  design  of  the  Ijuilding  and  the 
facilities  provided  in  other  respects, 
the  lighting  could  not  be  described  as 
ideal,  and  the  same  applies  to  some 
other  model  rooms  on  vie\\-.  One  met 
with  imperfect  methods  of  shading 
whicli  allowed  the  filament  to  be  ex- 
posed to  the  eye  and  were  of  little 
service  in  concentrating  the  light,  and 
not  infrequently  sufficient  oare  had  not 
been  exercised  to  see  that  tlie  light  was 
distributed  in  the  best  way.  Adequate 
illumination  is  surely  quite  as  neces- 
sary to  the  householder  as  good  furni- 
ture, hot  and  cold  water,  or  jjroper 
sanitary  apphances,  and  one  may 
venture  to  hope  that  in  the  next 
"  Ideal  Home  "  jjains  will  be  taken  to 
bring  the  lighting  more  up  to  date. 

Perhaps  the  most  original  decorative 
fixtures  for  lighting  \\ere  to  be  seen  in 
the  exhibits  of  modern  Dutch,  French. 
Belgian,  and  EngHsh  furniture  in  the 
gallery.  In  the  French  suite,  for 
example,  a  child's  room,  library,  bed- 
room, studio,  dining-room,  &c.,  were 
arranged  and  lighted.  In  one  case  the 
light  «as  derived  from  a  single  bronze 
central  fixture  studded  with  a  ring  of 
frosted  miniature  lamps.  In  another 
instance  inverted  lighting  from  a 
curiously  designed  liorn  receptacle  \\as 
employed,  and  in  yet  another  room  the 
light  was  placed  within  a  vessel  of 
orange  glass,  having  somewhat  weird 
effect.  Perhaps,  however,  tlie  most 
original  system  v^as  that  in  a  drawing- 
room  decorated  entirely  in  artistic 
blue  and  green.  This  was  lighted  by 
a  central  inverted  fixture  consisting  of 
a    tinted    blue-green    china   bowl,    the 


colours  of  which  were  strongly  brought 
out  by  the  transmitted  light,  and  har- 
monized with  those  of  the  general 
scheme  of  design.  A  second  bov\l  of 
this  kind  stood  on  a  pedestal  in  one 
corner,  and  likewise  directed  its  light 
on  the  ceiling. 

A  word  or  two  may  be  said  about 
another  exhibit  in  the  galleries,  the 
'■  Virol  "  Babies  of  All  Nations,  who 
were  to  be  seen  disporting  themselves 
in  the  quaintly  designed  Eastern  court- 
yard \\hich  served  as  a  nursery.  Here 
the  lighting  was  evidently  designed  with 
a  view  to  throwing  a  certain  glamour 
over  the  proceedings,  the  corridors 
through  wliicli  the  public  passed  being 
dimly  lighted  liy  lamps  concealed  in 
green  shades,  while  the  nursery  itself 
was  more  brightly  illuminated  by  lamps 
of  larger  candle-power  placed  within 
bizarre  silk  shades  and  hung  high  up 
near  the  ceiling. 

In  the  Dutch  Village  some  good 
examples  of  the  Dutch  style  of  fixture 
design  were  to  be  seen,  but  the  village 
itself  offered  an  opportunity  for  spec- 
tacular lighting  of  which  better  use 
might  have  been  made.  The  beds  of 
gorgeous  tulips  would  probably  have 
appeared  to  greater  advantage  had 
the  illumination  been  stronger.  An 
attempt  was  made  to  illuminate  the 
background  scenery  by  rows  of  con- 
cealed incandescent  lamps  placed  near 
the  top  of  the  canvas,  but  as  these  were 
not  equipped  with  any  form  of  reflector 
designed  to  produce  even  illumination, 
the  result  was  somewhat  patchy,  the 
portions  nearest  the  lamps  appearing 
far  brighter  than  those  on  the  eye  level. 

The  possibilities  of  special  illumina- 
tion as  a  spectacular  aid  in  displays  of 
this  kind  do  not  seem  to  be  yet  suffi- 
ciently a])preciated,  and  one  may  hojie 
for  an  advance  in  this  direction  in  the 
exhibitions  of  the  future. 
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[At  the  request  of  many  of  our  readers  we  are  extending  the  space  devoted  to  Trade  Notes,  and  are  open  to 
receive  for  publication  particulars  of  new  developments  in  lamps,  fixtures,  and  all  kinds  of  apparatus  connected 
with  illumination. 

The  contents  of  these  pages,  in  which  is  included  information  supplied  by  the  makers,  will,  it  ia  hoped, 
serve  as  a  guide  to  recent  commercial  developments,  and  we  welcome  the  receipt  of  all  bona  fide  information 
relating  thereto.] 


The   Necessity  for  Scientific 
Reflectors. 

,  Tliis  is  tlie  title  of  a  new  folder  issued 
by  The  British  Thomson-Houston  Co., 
Ltd.  (77,  Upper  Thames  Street.  London, 
E.G.). 

It  covers  the  well-known  Holophaiie 
(glass)  and  Mazdalux  (metal)  reflectors 
supplied  by  the  Company.  In  addition 
to  the  usual  data  and  prices  of  the 
reflectors,  the  folder  also  contains  an 
interesting  accoiuit  of  the  need  for,  and 
value  of,  a  scientific  reflector.  By  re- 
directing the  light  in  a  definite  maimer,  the 
reflector 


nite,  pre-detemiined  light  distribution. 

The   accompanying   illustration   shows 
the  design  of  the  cover  of  this  folder. 

The  B.T.H.  "  Eye-Rest "  System. 

We  have  on  ]ire\'ious  occasions  referred 
to  the  value  of  indirect  illumination,  a 
notable  example  of  ^^llif■h  is  The  British 
Thomson-Houston  Company's  "  Eye- 
Rest  "  system.  In  principle  the  "  Eye- 
Rest  "  system  is  similar  to  other  indirect 
lighting  systems — that  is  to  say,  the 
light  from  the  lamp  is  first  thrown  on  the 
ceiling,  which  in  turn  reflects  it  down  on 
to  the  working  plane. 


The  fit- 
tings consist 
of  ujitumed 
reflectors  in 
ornamental 
metal  o  r 
plaster 
bowls  s  u  s- 
pended  by 
chains  from 
a  ceiling- 
plate.  Avery 
efficient  re- 
flector is 
used  in  the 
fitting  s, 
made  of  sil- 
\  ered  glass. 
with  spiral 
c  o  r  r  liga- 
tions which 
effectual  ly 
correct  any 
striation  of 
the  light. 
The  bowls 
are  made  in 
various  sizes 
to  take  one 
or  more  60- 
1  0  0  -  w  a  1 1 
lainps,  each 
lamp  having 

its    separate   reflector.      Oiu-  illustration 
shows  a  10-in.  moulded  composition  bowl. 

The  illiuuination  given  by  these  units, 
assuming  that  they  have  been  provided 
with  reflectors  of  correct  distribution, 
and  are  suspended  at  a  proper  distance 
from  the  ceiling,  is  extremely  good. 

We  have  received  from  the  British 
Thomson-Houston  Co.  a  neat  little  folder 
giving  particulars  of  their  "  Eye-Re.st  " 
system  mentioned  above.  In  addition  to 
gi\ing  full  infomiation  regarding  the 
different  styles,  finishes,  and  prices  of  the 
fittings,  it  reproduces  some  photographs 
of  existing  installations  of  indirect  light- 
ing, and  clearly  emphasizes  the  .special 
advantages  to  be  gained  by  using  this 
system. 
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Holophane  Tungsten  Units  on  the 
Central  London  Railway. 

It  will  l)e  recalled  tliiit  we  referred 
some  months  ago  to  the  liglitiiig  of  one 
of  the  stations  on  the  Central  London 
Railway  by  means  of  "  One-Watt  " 
Lamps  and  Holojihane  Kefltetors.*  ^^'e 
are  informed  by  Messrs.  Siemens  Bros.' 
Dynamo  Works,  Ltd.  (Tyssen  Street, 
Dalston,  London.  X.E.),  tliat  the  whole 
of  the  station  lighting  on  that  railway 
is  now  carried  out  in  this  way  with 
modem  "  Wot  an  "  lamps,  and  that  there 
are  altogether  some  500  points  installed. 
This  indicates  the  considerable  develop- 
ment that  has  taken  place  in  this  system 
of  lighting,  which,  it  will  be  remembered, 
was  shown  to  be  extremely  imiform  and 
efficient  in  the  recent  discussion  on 
Railway  Lighting  at  the  Illuminating 
Engineering  Society. 

Tantalum  Traction  Lamps. 
Messrs.  Siemens  Bros,  also  inform  us 
that  Tantalum  Traction  Lamps  are  to  be 
installed  on  another  well-laiown  East 
London  tramway.  These  lamps  are  now 
installed  on  nine-tenths  of  the  London 
tramway  systems,  and  20,000  are  actually' 
in  use  on  the  L.C.C.  cars  alone.  This 
illustrates  their  suitability  for  this  class 
of  work,  and  shows  that  they  are  giving 
real  satisfaction. 

High  Voltage  10  and  16  c.p.  Lamps. 

Messrs.  Siemens  now  inform  us  that 
they  are  in  a  position  to  sujjply  stock 
orders  for  200-250-volt  "  Wotan  "  lamps 
in  10  c.-p.  sizes  as  well  as  16  c.-p.  The 
price  of  the  10  c.-p.  lamp  has  been  fixed 
as  follows  :  3s.  6d.  for  pear-shaped  bulbs, 
3.«.  9rf.  for  round  bulbs. 

.\  large  demand  for  these  lamps  is 
anticipated  for  use  in  ])rivate  houses  for 
bedrooms,  &c. 

Street   Lighting   by   Magazine 
Flame  Arc  Lamps. 

The  General  Electric  Company  (67. 
Queen  Victoria  Street.  London,  E.C.) 
inform  us  that  they  liave  received  an 
order  from  the  Dundee  Corporation  for 
eighty  of  their  well-known  Angold 
Magazine  Flame  Arc  Lamps  for  street 
lighting.  This  order  was  placed  after 
the  lamps  had  been  subjected  to  severe 
tests  extending  over  several  months. 

The  Sunderland  Corporation  has  also 
placed  an  order  for  twenty-eight  similar 
lamps,  this  being  the  third  repeat  order 
received  from  them  by  the  G.E.C.  during 
the  past  nine  months. 

*  Ilium.  Eng.,  Lond.,  Jan.,  1912,  p.  46. 


Catalogues  Received. 

Messrs.  Siemens  Bros."  Dynamo  Works, 
Ltd.  (Tyssen  Street,  Dalston.  London. 
N.E.),  have  sent  us  a  copy  of  their  latest 
price-list  of  Holophane  Glassw.\re, 
which  deals  with  all  the  tyjies  now 
obtainable,  including  also  the  Holophane 
Benjamin  Steel  Reflectors,  to  which 
we  have  previously  referred  in  these 
cohmms.*  There  is  also  included  in 
this  new  edition  (in  the  centre  of  p.  19) 
an  entirely  new  tyjie  of  Household  Holo- 
phane Glass  Reflector,  which  is  said  to 
be  very  effective  on  the  ordinary  type 
of  electrolier  largely  used  in  private 
houses. 

The  British  Thomson-Houston  Co. 
(77,  I'pper  Thames  Street,  London,  E.C.) 
have  just  issued  a  jjrice-list  of  their 
Mazda  Automobile  Lamps,  covering 
lamps  for  headlights  and  rear-lights, 
and  tubular  and  festoon  lamps  for  interior 
lighting.  These  lamps  range  in  size  from 
1  to  32  c.-p.,  and  in  voltage  from  2  to 
12  volts. 

With  reference  to  the  article  on  Church 
Lighting  in  this  issue.  The  British 
Thomson- Houston  Company,  who  designed 
the  installations  in  ^each  case,  and  the 
contractors  who  worked  to  their  specifica- 
tions are  to  be  congratulated  on  the 
excellent  results  obtained. 

The  installation  at  St.  INIary's  Church, 
Warwick,  was  carried  out  by  Mr. 
Alexander  Wylie.  Warwick;  that  in  St. 
Peter's,  Weston  Favell,  Northampton,  by 
the  Northampton  Electric  Light  &  Power 
Co.:  and  these  in  St.  Luke's,  Swindon, 
and  St.  James's,  Manchester,  by  Messrs. 
Hutton  Bros..  Swind  n.  and  Messrs.  John 
Collier  &  Sons.  Jfanehester.  respectively. 

A  New  Hand  Lamp. 

Messrs.  Krupka  &  Jacoby  (11.  Queen 
Victoria  Street,  London,  E.C.)  have  put 
on  the  market  a  unique  design  of  hand 
LAMP  kno\%ii  as  the  "  Bayly "  lamp. 
Among  other  special  features,  the  design 
ensures  that  no  strain  can  come  on  the 
flexible  owing  to  the  method  of  attaching 
the  braiding,  and  there  is  no  risk  of 
breakage  through  the  lamp  toppling 
over,  on  account  of  its  special  shape. 

We  are  informed  by  the  British  Westing- 
house  Electric  and  Manufacturing  Co., 
Ltd.  (Trafford  Park,  Manchester),  that 
amongst  other  plant  recently  ordered 
by  the  South-Eastern  &  Chatham  Rail- 
way Co.  are  144  Westinghouse  10-amp. 
45-hour  Magazine  Flame  Arc  Lamps. 

*  Plum.  Eng.,  Lend.,  J.  n.,  1912,  p.  44, 
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Metal  Filament  Lamps  for  Eailway 
and  Tramway  Lighting. 

Tlie  following  extract  from  the  London 
Tinier  of  March  13th.  1912,  gives 
interesting  information  on  the  use  of 
metal  filaments  for  traction  cars  : — 
"THE  UNITED  STATES. 
"  Tests  of  Electric  Lamps. 
"  During  the  summer  of  1911  the  Inter- 
borough  Rapid  Transit  Company  con- 
ducted exhaustive  tests  v/itli  several 
typos  of  high  -  efficiency  incandescent 
lamps,  and  as  a  result  they  have  equijiped 
the  780  cars  used  in  the  subway  express 
service  with  wire-drawn  tungsten  lamps. 
For  the  purposes  of  the  test  500  lamps, 
including.  ..  .the  wire-drawn  tungsten 
ty])es,  were  installed  on  cars  0]ierated  in 
the  regular  service. .  .  The  lamps  were 
inspected  every  day,  and  all  those  burnt 
out  or  broken  were  carefully  recorded 
before  being  renewed.  .  .  .The  comparative 
life  of  the  test  lamps  was  calculated  on 
the  basis  of  the  percentage  of  lamps  still 
in  service  at  the  end  of  each  100  hours  of 
burning .... 

"  The  tungsten  filament  lamps  gave 
the  best  results.  A  few  lamjjs  with  poor 
hlainents  failed  very  quickly  after  they 
were  put  in,  but  about  65  per  cent  had 
a  life  of  1.000  hours  or  more." 

The  tungsten  lamps  referred  to  in  the 
test  are  the  drawn-wire  Mazda  lamj^s, 
traction  tyj5e.  giving  about  20  c.-p.  with 
25  watts  consumption,  similar  to  those 
the  B.T.H.  Co.  are  supplying  for  use  on 
railMaj's  and  tramways  in  Great  Britain. 


The  use  of  traction  lamps  is  constantly 
increasing  in  tramway  and  railway  service 
since  the  drawn-wire  filament  has  made 
lamps  durable  and  suitable  for  the  condi- 
tions of  such  service. 

The  "Strand"  Mantle. 

A  new  type  of  in\krt1':i)  c:as  jiantle 
has  recently  been  iiitnxluccil  by  the 
Strand  Mantle  and  Machine  Co.,  Ltd.  (121, 
Bollo  r.iidu.'  l!<,,ia,  Acton,  London.  W.), 
and  is  rii^iiiiilnciurcd  on  special  machinery 
devised  iuid  pntnited  by  Mr.  J.  I.  Robin. 
The  mantle  differs  from  the  ordinary 
inverted  mantle  chiefly  in  the  fact  that 
it  has  not  a  fixed,  rigid  shape,  but  is 
formed  of  loose,  flexible  strands,  which 
shajie  themselves  to  the  form  of  the  flame 
in  the  particular  burner  for  which  they 
are  used.  The  mantle  is  not  collodionized, 
and  the  free  ends  are  brought  together  at 
the  bottom  and  tied  so  as  to  leave  a 
small  apertiu-e  around  which  the  flame 
licks. 

In  the  manufacture  of  the  mantle  a 
large  economy  of  labour  has  been  effected 
by  the  ingenious  design  of  the  machinery. 
The  mantles  are  continuously  formed  on 
a  long,  revolving  rod,  and  very  little  is 
left  to  the  operator  except  the  tying  off 
of  the  ends. 

Among  the  claims  put  forward  for  this 
mantle  may  be  mentioned  its  safety  from 
damage  in  transit  and  its  economy  in 
gas  consumption,  due  to  the  accurate 
shaping  of  the  mantle  to  the  flame. 


Some  Publications  Received.* 


Die  Fortschritte  des  Beleuchluiujuwcdcun  and  der  Gasiiiduslrie.  By  Prof.  Dr.  H. 
Strache. — A  record  of  progress  of  the  gas  industry  in  Germany  during  the  year  1911, 
containing  references  to  many  new  developments  in  illumination. 

Bulleiin  of  the  Induslrial  Commission  oj  Wisco)isin. — This  contains  a  list  of  twenty 
general  rules  for  preserving  safety  in  works. 

The  Origin  oj  Radium. — -By  Frank  Soddy. 

Vital  Effects  oj  Radium  and  Other  Rays.  By  Sir  James  Mackenzie  Davidson. — 
Both  of  the  above  are  reprints  of  proceedings  at  the  Royal  Institution  of  Great  Britain. 

Electrical  Experiments  with  Mercury  contained  in  Tubes. — By  J.  H.  Vincent. — 
A  paper  dealing  with  various  kuninous  effects  produced  by  the  mercury  arc  luider 
special  conditions. 

Tlte  Physical  Review. — The  issue  for  May.  1912,  contains  a  pajjer  on  '  The  Radiant 
Efficiency  of  Incandescent  Filaments.'  by  W.  E.  Forsythe. 

We  also  haAC  to  acknowledge  the  receipt  of  the  following  :  Journal  of  the  Royal 
Sanitary  Institute.  .Journal  oj  the  Jioyat  Socif/y  oj  Arts.  Journal  oj  the  Society  oj  Archi- 
tects. Journal  oj  the  Wextern  Socirly  <,/  l^iH/iii,-,  r^,  I '  nin-rsil,/  ,,l  [l/hiois  liiill.lii,'.  A  uiirican 
Chemical  Journal.  I'roctcdiniin  aj  the  Aun  i  irati  A  nidi  mil  nl  Ail.-,  an, I  S,  i,  ,,,;.■,.  I'rn,,  nlinys 
oj  the  Tokyo  .y allicmal Ico-l'h yslcat  Society,  llidictin  oj  l/ir  S,,ri,J,:  Inipiiiclu  (/(s  Xalural- 
istes  de  AIoscoH  Zeitschrift  fur  ivisseiischaflliche  I'liotoyrupliie  Photophysik  und  I'hoto- 
chetnie,  Atti  delta  Associazione  Elettrolecnica  Italiatui. 

*  To  many  of  these  we  hope  to  refer  in  gieater  detail  shortly. 
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ILLUMINATION  AND  PHOTOMETRY. 

A  S(]inc\\liat  interesting  item  in  the 
London  pajiers  lias  been  the  report  of  tlie 
ocuHst  wliose  ach'iee  was  requested  on 
the  Lighting  of  the  House  of  Commons. 
It  is  ]jroposed  to  substitute  metallic 
filament  lam]3s  and  Holojjliane  glassware 
for  flat-flame  gas  burners.  The  question 
was  raised  \\hetlier  they  would  give 
rise  to  any  degree  of  glare,  but  it  was 
pointed  out  that  the  lamps  would  be 
covered  by  suitable  prismatic  glassware 
placed  above  the  obscured  glass  roof,  as 
at  present,  so  that  there  would  be  no 
material  change  in  this  respect. 

In  the  United  States  discussion  still 
proceeds  on  Direct  and  Indirect  Lighting. 
At  a  recent  meeting  of  the  Illuminating 
Engineering  Society  in  that  country  a 
series  of  papers  on  this  point  were  pre- 
sented, and  tliere  are  also  articles  by 
Vaughn  and  Hadley  (Elec.  Rev.,  N.Y., 
June  1  and  15),  describing  recent  installa- 
tions. According  to  the  former,  the 
specific  consumption  in  rooms  so  lighted 
is  about  0.4-0.6  watts  per  lumen. 

A  writer  in  The  Electrical  Revieiv  of 
London  deals  with  tungsten  indirect 
lighting  and  describes  several  forms  of 
silk  shades  adapted  for  the  purpose. 

^^'.  Klein  {Gesundheits-Ingenieur,  No. 
15,  1912)  contributes  an  article  smnmariz- 
ing  work  carried  out  on  the  Ultra-Violet 
Rays  and  their  effect  on  the  eyes  ;  the 
paper  is  accomjjanied  by  a  complete  list 
of  references.  M.  Luckiesch  also  de- 
scribes some  researches  on  this  point 
(Elec.  World,  Jime  15).  He  gives  photo- 
grajjhs  of  various  sjiectra  and  an  interest- 
ing diagram  comparing  the  transmission 
throughout  the  spectrum  of  clear  and 
Euphos  glass.  It  is  interesting  to  note 
that  the  ilhunintaion  required  to  produce 
a  certain  photographic  effect  from  tung- 
sten lamps,  carbon  arc  lamps,  and  day- 
light are  foimd  by  him  to  be  in  the 
proportions  of  15,  1-5,  and  1.  The  same 
author  describes  some  tests  on  Direct 
Reflection  from  Shiny  Paper,  showing  the 
value  of  indirect  and  well-diffused  direct 
systems  of  lighting  for  the  purpose  of 
avoiding  this  defect. 

Licht  uud  Lampe  contains  several 
interesting  tuticlcs.     K.  Furstenau  dis- 


cusses Light  as  a  Curative  Agent.  an<l 
describes  the  Finsen  lamp,  the  use  of 
u\iol  mercury  vapoiu'  tubes  and  other 
specialities.  There  are  also  some  well- 
illustrated  descriptions  of  recent  forms  of 
fixtures,  including  a  type  made  of  marble 
arid  apparently  giving  a  distinctly  striking 
effect. 

ELECTRIC    LIGHTING. 

In  electric  lighting  there  are  not  very 
many  communications  to  record. 

F.  ,1.  Bbislee  (Electrician,  May  31) 
contributes  an  illustratefl  article  on  the 
Changes  in  Metallic  Filaments  during  life. 
He  finds  that  all  such  lilaments  tend  to 
become  crystalline  in  course  of  time,  but 
the  effect  is  less  noticeable  in  some  forms 
than  others.  The  problem  is  to  make  the 
period  necessary  for  crystallization  to  set 
in  longer  than  the  normal  useful  life. 
E.  J.  Edwards  describes  researches  on 
the  "  over-shooting  "  of  tungsten  lamps, 
but  fails  to  find  any  sign  of  an  abnormal 
momentary  rise  in  candle-power ;  ho 
mentions  that  his  conclusions  are  con- 
firmed by  Luckiesch. 

C.  SiREY  (Electricien.  Jime  8)  discusses 
the  legal  situation  involved  in  cases  in 
which  consumers  substitute  lamps  of 
liigher  candle-power  than  that  prescribed 
in  their  agreement  with  the  lighting  com- 
pany. When  only  carbon  lamps  were 
available  the  situation  was  simple  ;  but 
the  substitution  of  metallic  lamps  for 
carbon  ones  makes  it  more  complicated. 
M.  Solomon,  in  a  paper  before  the 
Institution  of  Electrical  Engineers,  dis- 
cusses Flame  Arclamps.  He  gives  the 
carbon  costs  for  several  varieties  and  the 
latest  figures  for  the  consumption,  vhich 
varies,  in  different  types  of  lamps,  from 
O'l  to  0'16  watts  per  mean  hemispherical 
candle-power.  W.  Wedding  (E.T.Z., 
June  6th)  describes  a  new  form  of  Three- 
Phase  Arclamp,  and  believes  that  the 
difficulties  connected  with  such  lamjis  are 
overcome  in  this  example.  The  lamp 
uses  three  inclined  con\erging  flanu' 
carbons.  It  is  stated  that  a  long  arc  is 
used,  that  the  carbons  Ma«te  away  less 
quickly  than  in  most  flame  arcs,  and  that 
a  specific  consumiition  of  O'l  to  0'2  watts 
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per  mean  iit'iuisplierical  candle-jjower  is 
obtained. 

GAS,  OIL,  AND  ACETYLENE  LIGHTING. 

An  inij)ortant  event  (if  tlie  pa.st  month 
has  been  the  Annual  Meeting  of  the 
Institution  of  Gas  Engineers  m  London, 
but  there  were  no  papers  dealing  sjiecific- 
ally  with  lighting.  Tlie  address  of  the 
President  included  an  interesting  review 
of  the  year's  progress,  in  the  course  of 
which  allusion  was  made  to  the  possible 
economies  to  be  derived  by  adjusting 
the  quality  of  gas.  A  case  was  mentioned 
in  which  the  illuminating  power  had  been 
reduced  from  12-77  to  about  2.  and  the 
calorific  power  from  600  to  5.53  ;  but. 
nevertheless,  the  new  gas  gave  an  increased 
light  witli  an  incandescent  burner. 
73'7  instead  of  64  c.-p.  being  obtained 
with  3.5  cub.  ft.  per  hoiu-. 

Among  other  contributions  we  note 
the  remarks  of  V.  R.  LANSiN(iH  (Prog. 
Aye.  .Time  18)  on  Standardisation  of  Gas 
Lamps,  which  is  commented  ujiim  in  Tlie 
Journal  of  Gaslujhliny  (May  28).  The 
The  author  advocates  more  definite 
methods  of  rating  gas  lamps,  the  presenta- 
tion of  jjolar  ciu-ves,  and  the  study  of 
forms  of  globes  and  reflectors,  increasing 
the  percentage  of  light  in  a  downward 
direction.  He  also  desires  the  dimen- 
sions of  holders  for  globes,  &c.,  to  be  kept 
to  certain  standard  dimensions  similar  to 
those  agreed  upon  for  electric  lamps.  Tlie 
paper  also  contains  a  general  review  of 


recent  progress.  The  Value  of  Polar 
Curves  of  light-distribution  is  also  empha- 
sized by  a  series  of  diagrams  published 
for  the  Keith  lamps  showing  the  effect 
of  \arious  forms  of  reflectors  {J.G.L., 
May  28;   G.n'.,May  25.) 

Attention  may  next  be  drawn  to  an 
interesting  note  on  workhouse  lighting, 
the  point  in  dispute  being  the  Compara- 
tive Costs  of  Petrol-Air  and  Coal  Gas ; 
figures  from  Scott  iSnrll,  O'Connor,  and 
other  autliorities  on  this  point  are 
quoted.  The  costs  of  electricity,  petrol- 
air  gas,  and  acetylene  also  figure  in  a 
recent  article  in  Acetylene. 

In  The  Journal  of  Oaslighting  (May  28) 
a  new  form  of  Electrical  Ignition — the 
"  switch-on  "'  system — is  described.  A 
feature  is  the  compact  form  of  battery, 
which  is  packed  away  within  the  space 
of  an  ordinary  electric  switch.  A  highly 
novel  suggestion  alluded  to  in  the  same 
journal  is  that  wireless  waves  should  be 
utilized  to  turn  on  and  off  lamps  in  the 
street,  and  it  is  stated  that  the  method 
is  being  actually  developed  in  France. 

An  interesting  development  of  liigli- 
pressiu-e  gas  lighting  (J.O.L.,  June  11) 
occurred  at  the  Crystal  Palace,  the  lamps 
being  employed  to  illuminate  the  figures 
in  a  pageant  by  night.  They  were 
assembled  together  between  the  arena 
and  the  audience,  and  flanked  by  .suitable 
reflectors  screening  the  eyes  of  the 
observers  and  directing  the  light  on  the 
display. 
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REVIEWS    OF    BOOKS. 

Light,  Visible  and  Invisible.     By  Sihamis  many   ingenious   explanatory   models,   of 

P.  Thompson,  D.Sc,  F.K.iS.,  Principal  the  nature  of  interference  and  polariza- 

of     the     City     and     Guilds    Teclmical  tion  are  perhaps  particularly  interesting. 
College,  Finsbury.     (Macmillan  &  Co.,         In  the  last  section  of  tlie  book,  dealing 

Ltd.,  St.  Martin's  Street,  London,  1910.)  with     'The    Manufacture    of    Light,'     a 

considerable  amount  of  ground  is  covered. 

This  is  an  enlarged  edition  of  the  well-  The    processes    of    jshotometry    and    the 

known  book  by  Prof.  Thompson,  contain-  distinctions    between    liuninescence    and 

ing     originally    the     series     of     popular  incandescence  are  simply  explained,  and 

lectures   delivered   at   the  Royal  Institu-  diagrams  due  to  Langley,  Rubens,  Wed- 

tion  at  Cliristmas,  1896.     The  illustrated  ding,  and  others  are  presented,  sliowing 

descrii^tion  of  the  experiments  on  visible  tJie  distribution  of  energy  in  t)ie  spectra 

and  invisible  light  makes  as  fascinating  of    various    illuminants.     In    conclusion, 

reading    as    ever,    and    to    these    Prof,  it  is  computed  that  in  Great  Britain  from 

Thomjjson    has    now    added    a    chapter  £10,000,000   to   £20,000,000   is   exiJended 

devoted   to   radiiun   and   an   account   of  annually  in  the  process  of  producing  light 

his  lecture  on  '  The  Manufacture  of  Light,'  from    coal,    and    that    of     tliis    immense 

given   before   the   British   Association   at  svmi    probably  iis    nuich  as  99   jier    cent 

York  in  190(>.     The  illustrations  through-  is  frittered  away  in  ])roducing  heat  and 

out  are  excellent,  and  the  cxplanatidns  arc  other     nt)n-luminous     xibiations.     Tliere 

of     the     luciil     anil     ])opular     cliaractci'  is,   therefore,  room  for  \  ast  im|)ro\  eiiient 

whicii     we     always     expect     from     I'rof.  in  om'  methocLs  of  juoducing  light,  and  it 

Thompson.     The  treatment  of  the  wave-  is  difficult  to  conceive  of  a  more  fruittul 

theory  of  light  and  the  explanation,  by  or  fascinating  field  for  study. 
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A  Practical  Trcatii^e  on  Liiihl.  By  R.  >S. 
Clay,  B.A.  (Cantab.).  B.Sc.  (Lond.), 
Principal  of  the  Northern  Polvteelinic 
Institute.  (Macmillan  &  Co.,  Ltd.,  St. 
Martin's  Street,  London,  191L) 
In  the  introduction  to  this  work  the 
autlior  lay.s  stress  on  the  remarkable 
recent  advances  in  the  manufacture  of 
optical  and  scientific  instruments,  three- 
colour  work,  dyeing,  &c.,  all  of  which 
demand  an  advanced  knowledge  of  the 
theory  of  light.  He  has  therefore  sought 
to  collect  together  an  unusually  compre- 
hensive series  of  experiments  in  optics, 
and  the  present  work  is  an  extended 
edition  of  liis  earlier  work  entitled  '  Prac- 
tical Jixercises  in  Light.'  The  scope  of 
the  book  will  be  gatliered  from  tlie  fact 
that  it  occupies  over  .lOO  pages.  Tiiere  are 
also  over  400  diagrams  and  illustrations, 
which  are  invariably  well  executed  and 
distinct. 

The  first  five  chapters  ai'e  devoted  to 
simple  experiments  with  pins  and  familiar 
work  with  prisms,  lenses  and  mirrors, 
and  the  spectroscope.  Subsequently  the 
author  breaks  more  difficult  ground  in 
treating    the    optical    bench,    compound 


lenses,  interference  and  diffraction  grat- 
ings. The  advanced  student  will  also 
find  much  material  for  study  in  the 
treatment  of  the  microscope  and  tlio 
interferometers.  The  remaining  portion 
of  the  book  deals  exceptionally  fully  with 
some  branches  of  optics  not  usually 
noticed  to  any  great  extent  in  these  text- 
books, such  as  '  Photometry,'  '  Colour- 
measiu-ement  '  and  '  The  Eye  and  Vision.' 
It  will  be  admitted  that  these  subjects 
ought  to  receive  fuller  treatment  than 
they  u.sually  do,  and  the  author  has  set 
a  good  precedent  in  this  respect.  We 
should,  however,  like  to  see  the  subject  of 
jshotometry  dealt  with  more  fully  in  a 
subsequent  edition,  and  we  notice  that 
very  little  is  said  about  the  measurement 
of  illumination. 

The  book  is  one  which  may  he  s]H'(ially 
commended  to  the  advanced  student  wlio 
has  already  a  good  theoretical  grounding 
in  optics.  It  is  necessarily  somewhat 
condensed,  but  contains  an  exceptional 
variety  of  experiments,  and  will  therefore 
doubtless  prove  a  iLseful  and  suggestive 
guide  to  those  engaged  in  teacWng  these 
subjects. 


Elektrotechnwche  Winke  fiir  Architeklen 
tind  Haushesitzer.  By  L.  Bloch  and 
R.  Zaudy.  (Julius  Springer,  Berlin, 
1911  ;  mk.  2.80.) 
The  rapid  development  of  industrial 
and  domestic  applications  of  electricity 
has  forced  the  general  public  to  take  a 
more  intelligent  interest  in  these  matters, 
and  the  subject  also  comes  very 
frequently  within  the  province  of  the 
architect.  The  authors  have  therefore 
written  a  short  popular  treatise  of  about 
It'jO  pages  on  this  subject,  with  a  view  to 
keeping  architects  and  the  public  in- 
formed of  what  is  now  being  done. 

The  initial  part  of  the  book  deals 
briefly  with  wiring  and  the  arrangement 
of  circuits.  Plans  of  typical  lighting 
installations  are  shown,  and  it  may  be 
noted  that  the  elaborate  .series  of  symbols 


of  the  Verband  deiitsclier  p]lektro- 
techniker  for  switches,  boxes,  meters, 
&c.,  is  given  and  used.  There  are  also 
illustrations  of  concealed  methods  of 
wiring,  hidden  distribution  boxes,  and 
methods  specially  applicable  to  old  man- 
sions. A  conden.sed  accoiuit  of  ])rogress 
in  electrical  illmninants  is  next  given, 
and  the  authors  then  jjroceed  to  discuss 
in  popular  style  various  methods  of 
interior  electric  lighting.  The  vise  of 
imitation  candles,  lamps  distributed  on  the 
ceiling,  and  indirect  and  cornice  lighting 
are  successively  touched  upon,  and 
something  is  also  said  regarding  shop- 
and  sign-lighting.  The  final  pages  of  the 
book  are  devoted  to  electric  heating 
and  the  various  modern  applications  of 
electric  power  (centrifugal  piunps,  cranes, 
drilling  machinery,  &c.). 


Iron  and  Steel  Institute. 


The  Autumn  Meetings  of  the  Iron  and  Steel  Institute  will  be  held  at  Leeds,_ 
on  Monday,  Tuesday,  Wednesday,  Thursday,  and  Friday,  September  30th  an<t 
October  Lst  to  4th,  1912, 
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EDITORIAL. 


Measurement  of  Illumination   in 
Factories. 

In  this  number  we  are  able  to  give  a 
somewhat  fuller  account  of  Mr.  D.  R. 
Wilson's  series  of  tests  on  the  Illumin- 
ation in  Factories*  (pp.  380-84). 

One  of  the  most  striking  things  in 
this  report  is  the  evidence  it  affords 
of  the  growing  recognition  of  the 
value  of  simple  measurements  of  illu- 
mination carried  out  on  the  spot.  In 
general  the  measurements  were  carried 
out  in  a  horizontal  plane  about 
forty  inches  from  the  floor,  but  in 
special  cases  the  tests  were  made  at 
the  spot  ("such  as  the  slanting  case 
of  the  compositors  frame)  where  the 
work  was  actually  carried  on. 

In  conne.fion  with  artificial  illumi- 
nation, we  are  glad  to  notice,  special 
emphasis  is  attached  to  the  avoidance 
of  glare.  It  is  most  remarkable  how 
in  the  course  of  a  few  years  this  idea 


Eeferred  to  in  our  last  number,  p.  3HI1. 


has  taken  root.  To-day  one  of  the 
strongest  arguments  that  can  be 
brought  by  manufacturers  of  lighting 
appliances  in  support  of  their  system 
is  that  it  provides  for  the  comfort  of 
the  eyes  ;  a  few  yeais  ago  such  claims 
were  almost  invariably  based  on  the 
question  of  cost.  This  change  in  view 
has  been  almost  entirely  brought 
about  by  the  illuminating  engineering 
movement.  The  very  word  "  glare," 
in  its  present  accepted  sense,  was 
practically  coined  at  the  meetings  of 
the  Illuminating  Engineering  Society 
in  London  about  three  years  ago. 

As  regards  daylight  illumination  it 
is  interesting  to  see  how  high  are 
many  of  the  values  recorded  by  Mr. 
Wilson  in  comparison  with  those  com- 
monly met  with  in  schools,  offices,  &c. 
The  fact  is  that  the  highly  organized 
cotton  industry,  recognizing  from  the 
first  the  immense  value  of  sufficient 
illumination,    has    adopted    buildings 
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specially  designed  for  the  maximum 
admission  of  daylight.  Artificial  illu- 
mination has  been  somewhat  neglected, 
but  we  believe  that  this,  too,  will  now 
be  the  subject  of  equally  careful 
supervision. 

As  regards  the  amount  of  illumina- 
tion required  for  various  processes  Mr. 
Wilson  wisely  refrained  from  making 
any  hard  and  fast  recommendations  at 
present,  and  confines  himself  to  giving 
a  general  idea  of  the  values  which 
prevail  at  present.  He  draws  a  use- 
ful distinction  between  '•  inspective  " 
(meaning  thereby  processes  which 
involve  the  continuous  application  of 
the  eyes  to  one  point  or  small  area), 
and  "  detective  "  work,  which  merely 
necessitates  keeping  a  general  watch, 
actual  labour  being  demanded  only 
when  some  fault  occurs.  One  naturally 
finds  that  quite  a  different  order  of 
illumination  is  required  in  these  two 
cases,  and  possibly  a  rough  classifica- 
tion on  this  basis  might  be  made. 
There  are,  however,  many  other  points 
which  must  be  considered  in  fixing 
the  necessary  illumination  —  for  ex- 
ample, the  reflecting  power  of  the 
material  used.  It  is  interesting  to 
notice  that  the  illumination  provided 
for  linen  weaving  is  almost  invariably 
higher  than  in  the  cotton  weaving 
processes ;  the  reason  being  that  the 
amount  of  light  reflected  from  the 
material  used  is  about  30  to  40  per 
cent,  in  the  one  case  as  compared  with 
60  to  80  per  cent,  in  the  other. 

We  strongly  advise  all  those  inter- 
ested in  factory  lighting  to  read  this 
report,  and  we  have  no  doubt  that  the 
information  it  contains  will  be  most 
useful  to  those  engaged  in  framing  a 
standard  of  illumination  in  the  future. 

In  conclusion  we  may  also  note  that 
Mr.  D.  E.  Wilson,  in  terminating  his 
report,  refers  to  the  aid  given  in  these 
researches  by  jNIr.  Gr.  F.  Sedgwick, 
H.M.  Inspector's  Assistant,  who  is 
also  responsible  for  the  sketches  of 
typical  methods  of  lighting  accom- 
panying the  report. 


The  Colour  of  Artificial  lllu- 
minants. 

The  method  of  examining  the  colour 
of  artificial  illuminants  described  by 
Dr.  W.  Voege  in  this  number  (pp.  375- 
379)  has  the  merit  of  simplicity.  It 
has  suggested  itself  to  the  author  as  a 
result  of  Mr.  Ritchie's  paper  on  this 
subject.  Mr.  Ritchie,  it  will  be  re- 
called, utilized  several  distinct  methods 
of  analysis,  namely,  visual  impression, 
analysis  by  the  "  tintometer,"  measure- 
ments of  the  reflecting  power  of 
coloured  materials,  and  photographic 
records  with  special  colour-sensitive 
plates. 

The  spectro-photometric  comparison 
of  sources  has  the  approval  of  Dr.  Mees, 
Dr.  Ives  and  other  authorities.  It 
would  seem  that  to  reproduce  side  by 
side  the  spectra  of  the  two  illuminants 
to  be  studied,  and  to  compare  their 
intensity  colour  by  colour  throughout 
the  visible  range,  would  be  one  of  the 
most  accurate  methods  of  analyzing 
the  colour  of  illuminants  and  com- 
paring them  with  daylight.  On  the 
other  hand,  the  spectrophotometer 
is  an  elaborate  and  relatively  expensive 
form  of  apparatus  and  needs  skilful 
handling.  It  is  also  occasionally  not 
very  easily  applied  to  the  analysis  ot 
coloured  fabrics  owing  to  the  fact  that 
the  amount  of  light  reflected  from 
some  dark  materials  is  so  small. 

Dr.  Voege  has  therefore  adopted  a 
somewhat  simpler  device.  This  con- 
sists in  merely  making  an  ordinary 
photometric  comparison  but  observing 
the  field  in  the  photometer  through  a 
series  of  coloured  glasses  corresponding 
with  the  various  regions  of  the  spec- 
trum. Presumably,  one  cannot  divide 
up  the  spectrum  so  exactly  in  this 
way — it  is,  for  example,  notoriously 
difficult  to  make  a  screen  which  will 
transmit  only  the  yellow  —  and  the 
results  might  therefore  only  apply  to 
a  particular  set  of  glasses.  But  it  is 
suggested  that  an  approximate  idea 
can  readily  be  gained  as  to  the  degree 
of  resemblance  of  artificial  illuminants 
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■to  daylight,  and  Dr.  Voege  has  tabu- 
lated an  unusually  complete  series  of 
results  obtained  by  this  means. 

Dr.  Voege's  method  is  one  that  can 
•easily  be  reproduced.  We  hipe  that 
his  interesting  article  will  stimulate 
others  to  make  similar  researches. 
We  are  glad  to  think  that  the  experi- 
ments recently  carried  out  have  gone 
■some  distance  towards  removing  erro- 
neous impressions,  but  we  should  like 
to  see  further  confirmatory  evidence 
■obtained  by  different  observers  and 
with  various  methods.  It  is  surely 
time  that  the  conflicting  statements 
made  on  this  subject  of  colour  should 
be  investigated,  and  the  matter  finally 
■cleared  up. 

Lamps  from  the  Earliest  Times. 

By  the  courtesy  of  Mr.  J.  W.  John- 
ston we  are  able  to  give  in  this 
number  some  particulars  of  his  inter- 
esting collection  of  old  lamps.  This 
comprises  specimens  from  many  dif- 
ferent countries,  some  of  them  of  a 
very  primitive  kind,  others  more 
elaborate  and  ornate. 

On  examining  many  of  these  early 
lamps  the  observer  is  at  once  struck 
by  the  fact  that  their  design  appa- 
rently remained  substantially  the  same 
over  an  immense  period  of  time.  Take, 
for  example,  some  of  the  primitive 
clay  lamps  coming  from  Egypt  and 
other  countries  in  the  East.  One  of 
these,  in  Mr.  Johnston's  collection,  is 
■estimated  to  have  been  in  existence  in 
4777  B.C.,  and  many  of  the  others  date 
from  200  B.C.,  or  earlier,  up  to  a  few 
hundred  years  a.d.  Yet  the  principle 
■of  these  lamps,  the  use  of  simple  wick 
in  a  dish  of  liquid  fat  or  oil,  is  almost 
the  same.  It  is  only  through  small 
details  in  the  ornamentation  that  we 
are  able  to  recognize  the  great  dif- 
ference in  antiquity. 

Contrast  this  slow  rate  of  progress 
with  the  extraordinary  changes  in 
illumination  that  have  occurred  in  the 
last  ten  years  !  Not  only  have  remark- 
able improvements  in  some  forms  of 
lamps  taken  place  but  entirely  new 
methods   of  illumination    have    made 


their  appearance.  We  have  seen  in 
this  short  period  the  development  of 
the  metallic  filament  lamp,  the  flame 
arc,  the  inverted  mantle,  high-pressure 
gas  lighting,  electric  vapour  lamps, 
and  other  novelties.  There  can  be  no 
question  but  that  the  rate  of  develop- 
ment of  scientific  progress  is  rapidly 
advancing. 

Yet  there  is  one  respect  in  which  it 
might  almost  be  said  that  we  have  made 
less  progress  than  the  ancients.  In  those 
early  days  each  lamp  appears  to  have 
been  the  subject  of  individual  design. 
Even  the  humblest  clay  vessels  were 
shaped  and  decorated  with  a  view  to 
their  subsequent  use.  The  ornamenta- 
tion was  sometimes  intended  to  des- 
cribe the  purpose  for  which  the  lamps 
were  intended,  and  was  designed  with 
special  reference  to  the  surroundings. 
In  some  cases  historic  incidents  and 
legends  were  carved  in  bronze.  In 
others  the  whole  design  of  the  lamp 
was  made  to  symbolize  the  deity  to 
which  it  was  dedicated. 

In  the  present  day,  when  lamps  are 
turned  out  by  the  hundreds  and 
thousands  in  our  factories,  we  are  apt 
to  lose  sight  entirely  of  the  decorative 
and  artistic  elements.  Our  illuminants 
are  incomparably  more  efficient  as 
producers  of  light  than  those  of  past 
ages.  But  they  are  designed  with 
little  reference  to  artistic  considera- 
tions and  are  not  infrequently  used  in 
surroundings  for  which  they  are  not 
;esthetically  suited.  It  may  also  be 
observed  that  the  lamp  of  to-day  is  a 
very  much  more  complex  device  than 
that  of  the  ancients.  It  comprises  the 
actual  light-producing  element,  the 
apparatus  for  screening  and  distribut- 
ing the  light,  and  the  means  of  sup- 
port. Therefore  the  scope  for  scientific 
and  artistic  design  is  correspondingly 
greater. 

We  have  lately  been  so  occupied  in 
the  business  of  producing  cheap  and 
efficient  illuminants  that  their  purely 
utilitarian  advantages  have  received 
almost  exclusive  attention.  There  are 
on    every   side    practical   problems   in 
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connexion  with  the  lighting  of  schools, 
offices,  factories,  &c.,  which  demand 
the  greater  part  of  our  attention,  and 
the  question  of  satisfying  the  hygienic 
requirements  of  lighting  in  sucli  cases 
is  doubtless  the  more  pressing.  Never- 
theless, distinct  progress  in  the  a?s- 
thetic  side  of  lighting  has  recently 
been  made  and  the  demand  for  artistic 
skill  is  growing.  We  understand  that 
the  services  of  artists  are  being  used  to 
a  much  greater  extent  in  connexion 
with  fixture  design.  Yet  there  are 
also  awaiting  us  great  possibilities  in 
connexion  with  the  artistic  use  of  light 
which  have  hardlj'  been  realized  as 
yet.  In  dealing  with  such  problems 
it  is  well  to  have  a  knowledge  of  the 
methods  of  illumination  of  the  past 
ages. 

The  Centenary  o-f  the  Gas   Light 
and  Coke  Co. 

It  is  just  one  hundred  years  since 
the  Gas  Light  and  Coke  Company 
came  into  existence,  being  incorporated 
by  Royal  Charter  on  April  30th,  1812, 
and  the  centenary  has  been  celebrated 
during  the  past  month.  It  is  most 
interesting  to  look  back  on  its  early 
beginnings.  The  Company  originated 
at  a  meeting  held  at  the  Crown  and 
Anchor  in  the  Strand  in  1807,  when 
20,000^.  was  subscribed  for  the  purpose 
of  lighting  Pall  Mall  with  the  new 
illuminant.  To-day  the  Gras  Light 
and  Coke  Company  has  grown  into 
a  gigantic  enterprise  controlling 
29,000,000/.  of  capital,  serving  an  area 
of  125  square  miles  and  producing 
over  25,000  million  cubic  feet  of  gas 
during  the  year. 

It  is  natural  that  such  a  huge  con- 
cern should  exert  a  powerful  influence 
on  the  lighting  industry.  The  com- 
petition of  electric  lighting  has  only 
served  to  stimulate  invention  and  to 
bring  out  the  latent  possibilities  of 
gas  lighting.  Indeed,  it  has  often 
been  remarked  that  the  best  thing 
that  could  have  happened  for  electric 
lighting  was  the  invention  of  the 
incandescent  mantle,  and,  it  might  be 
added,  the  introduction  of  the  metallic 


filament  lamp  has  been  equall}^ 
instrumental  in  stimulating  the  pro- 
gress of  lighting  by  gas.  We  have 
every  reason  to  expect  that  such 
progress  will  continue,  and  we  have 
never  concealed  our  belief  that  there 
are  abundant  opportunities  for  the 
expansion  of  both  industries. 

To  Mr.  C'orbet  Woodall,  the  present 
Governor  of  the  Company,  and  in- 
cidentally the  President  of  the  Insti- 
tution of  Gas  Engineers  for  this  year, 
much  of  the  recent  success  of  the 
Company  has  doubtless  been  due,  and 
he  has  been  ably  served  by  many  of 
his  lieutenants.  In  the  Lighting 
Department,  much  has  been  done 
under  Mr.  F.  W.  Goodenough,  who  is 
also  known  to  our  readers  as  the 
Chairman  of  Council  of  the  Illumina- 
ting Engineering  Societj',  and  his 
staff.  We  are  glad  to  say  that  during 
recent  years  the  value  of  the  Illu- 
minating Engineering  movement  to 
the  gas  industry  has  been  fully  recog- 
nized. We  have  often  pointed  out 
how  valuable  to  any  company  inter- 
ested in  lighting,  whether  concerned 
with  gas,  electricity,  or  any  other 
illuminant,  the  development  of  such  a 
movement  must  be.  To  many  of  the 
younger  members  in  the  Gas  Industry 
this  line  of  work  makes  a  special 
appeal,  and  Illuminating  Engineering 
will  doubtless  take  a  prominent  part 
in  their  education  in  the  future. 

It  may  be  added  that  simultaneously 
with  the  rise  of  the  Gas  Light  and 
Coke  Co.  there  has  taken  place  a 
revolution  in  the  attitude  of  the 
supply  company  towards  the  consumer. 
In  place  of  the  "  take  it  or  leave  it " 
methods  of  the  past  we  have  a  vastly 
more  conciliatory  policy,  namely,  to 
use  every  means  to  attract  the  con- 
sumer and  to  aid  him  in  making  the 
best  of  the  gas  supplied.  With  this 
end  in  view  the  maintenance  of  bur- 
ners and  mantles  by  the  company  has 
been  encouraged,  and  we  have  no 
doubt  that  advice  in  connexion  with 
illumination  will  be  carried  even 
further  eventually.      Leon  Gaster. 
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Review  of  Contents  of  this  Issue. 


The  opeiaing  article,  by  De.  W.  Voege 
(pp.  375-9).  describes  some  researches 
on  A  Method  of  Comparing  the  Colour 
of  Light  from  various  illuminants. 
Tliis  is  based  on  ordinary  pliotometry 
supplemented  by  the  use  of  a  series  of 
coloured  glasses,  and  is  suggested  as 
a  simplification  of  the  spectrophoto- 
meter. Dr.  Voege  also  gives  the  results 
of  a  comislete  series  of  tests  on  various 
artificial  illuminants,  and  points  out 
that  the  method  might  also  be  applied 
to  coloured  surfaces. 

Following  this  will  be  found  an 
abstract  of  the  section  of  the  Report 
of  H.M.  Chief  Inspector  of  Factories, 

dealing  with  illumination,  a  sjoecial 
feature  being  Mr.  I).  R.  Wilson'.s 
report  on  the  subject.  This  contains 
a  very  complete  series  of  tests  of  day- 
light and  artificial  lighting  in  cotton- 
and  linen-spinning  works,  printing 
works,  &c.  There  is  also  a  short  sum- 
mary of  some  inc|uiries  into  the  views 
of  manufacturers  in  the  L'nited  States, 
a  general  concensus  of  opinion  being 
expressed  regarding  the  necessity  for 
u(Jod  illumination. 

On  p.  387  an  article  is  commenced 
dealing  with  Light  from  the  Earliest 
Times.  The  article  is  based  mainly 
on  a  lecture  on  this  subject  deUvered 
by  ilR.  J.  W.  Johnston,  and  some 
photographs  of  his  interesting  collection 
of  old  lamps  are  reproduced.  Some  of 
these  date  from  many  years  B.C., 
coming  from  Egypt.  Nigeria,  and  other 
chstant  countries.  A  description  is 
also  given  of  some  primitive  methods 
of  illumination  utilized  until  Cjuite 
recently  in  the  British  Isles,  such  as 
rush-lights,  "  peermen,"  &c.  Progress 
in  the  scientific  design  of  old  oil  lamps 
Mas  almost  stationary  for  many  cen- 
turies, but  much  may  be  learned  to-day 


from    the    study    of    the    methods    of 
decoration  employed. 

Following  this  is  a  series  of  short 
articles.  On  p.  386  reference  is  made 
to  the  Lighting  by  High-Pressure 
Gas  at  Victoria  Station.  A  photo- 
graph taken  entirely  by  artificial  light 
is  reproduced,  and  the  results  of  some 
measurements  of  the  illumination  or. 
the  platform  are  given.  Another  short 
note  relates  to  a  sugge.sted  device  for 
the  guidance  of  airships  and  aero- 
planes, namely,  the  erection  on  buildings 
of  very  large  direction  signs  visible 
from  a  distance.  Tliese  are  to  be 
made  of  silvered  glass  spheres,  so  as 
to  reflect  the  sun's  rays,  and,  by  reason 
of  their  brightness,  attract  attention 
from  a  considerable  disiance  away. 
Prof.  Richt.myer  gives  some  data  for 
correcting  the  Hefner  standard  of 
light  (p.  397).  A  brief  account  is  also 
given  (p.  394)  of  the  lighting  of  the 
C4ymnasium  at  the  Regent  Street  Poly- 
technic which  is  accomplished  by  tung- 
sten lamps  and  Holophane  reflectors 
jjlaced  high  up  on  the  panelled  ceifing. 

The  succeeding  series  of  Short  Notes 
on  Illuminating  Engineering  contains  a 
varied  selection  of  articles.  An  interest- 
ing illustration  shows  the  Lighting  of 
Printing  Works  on  a  plan  devised  by 
Mr.  J.  R.  Cr.wath,  attention  being 
draw;;  to  the  surprising  amount  of  light 
reflected  from  the  floor.  There  are 
also  short  notes  on  the  Lighting  by 
High-Pressure  Gas  on  Brixton  Hill, 
the  custom  of  presenting  costly  lamps  as 
offerings  in  the  Grotto  of  the  Nativity, 
Electric  Light  in  a  Hindu  Temple,  &c. 

At  the  end  \^iU  be  found  the 
usual  Review  of  the  Technical  Press, 
the  Trade  Notes,  and  Publications 
Received. 
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Lighting  and  Extinguishing  Gas  Lamps  by  Hertzian  Waves, 


Hitherto  the  automatic  control  of 
street  gas  lamps  from  a  distance  has 
been  accomplished  almost  invariably 
by  one  of  two  methods — i.e.,  clockwork 
or  pressure  ■«ave  devices,  and  the 
latter  have  come  into  very  general  use 
during  recent  years. 

AccorcUng  to  a  recent  number  of 
The  Journal  of  Gas  Lighiing,  however, 
a  highly  novel  method  is  being  experi- 
mented with  by  the  Paris  firm  of  MM. 
C.  &  G.  Grimmeisen,  ^hich  jjrojjoses 
the  apphcation  of  -n-ireless  waves.  By 
this  method,  it  is  suggested,  the  signal 
may  be  sent  out  from  the  worlcs  and 
the  lamps  ignited  or  extinguished  at 
any  instant  with  the  same  precision 
and  ease  as  electric  lamps.  The  me- 
chanism is  stated  to  involve  three 
essential  processes  :  (1)  Turning  on 
the  gas  at  the  main,  (2)  production  of 
an  electric  spark  or  the  incandescence 
of  a  suitable  substance  to  ignite  the 
gas,  and  (3)  cutting  off  the  gas  from 
tiie  burner. 

The  apparatus  consists  in  (1)  receiv- 
ing antennae  for  the  waves  transmitted 
from  the  central  station,  (2)  a  suitable 


wave-detector  (magnetic,  thermic,  or 
thermo-electric),  and  (3)  a  relay 
operated  by  this  wave-detector,  whose 
function  it  is  to  produce  the  necessary 
currents  for  the  above  processes.  The 
lantern  would  also  have  to  be  provided 
with  a  suitable  source  of  electricity, 
such  as  a  couple  of  dry  cells.  These 
should  retain  their  charge  for  a  long 
time,  as  they  \\oukl  only  be  in  action 
for  a  few  seconds  daily. 

This  suggestion  is  a  very  interesting 
one,  and,  if  practicable,  would  doubtless 
be  of  great  benefit  in  street  lighting. 
On  the  other  hand,  there  are  certain 
difficulties  to  be  guarded  against.  For 
example,  it  is  essential  that  the  aj)- 
paratus  should  work  unaffected  by 
changes  in  climatic  conditions,  atmo- 
spheric electricity,  &c.,  and  one  must 
also  take  measures  to  prevent  its  being 
affected  by  wireless  waves  from  other 
sources.  It  appears  that  tliis  last 
requirement  might  be  met  by  selecting 
a  suitable  system  of  tuning,  so  tliat  the 
apparatus  would  only  respond  to  a 
certain  pre-determined  range  of  fre- 
quency. 


Lecture  on  the   Prevention   of  Accidents. 


We  note  with  interest  that  on  July 
4th  last  a  lecture  on  "  The  Prevention 
of  Accidents  in  Large  Factories  "  -was 
dehvered  in  Berlin  by  Dr.  W.  H. 
Tohnan,  Director  of  the  American 
Museum  of  Public  Safety  in  New  York. 
It  will  be  recalled  that  Dr.  Tohnan 
made  an  interesting  suggestion  at  the 
recent  Congress  in  ]VIilan  on  the  ques- 
tion of  apiJointing  a  "safety  engineer" 
for  large  factories  to  aid  in  preventing 
accidents.    The  above  lecture,  which  was 


delivered  in  EngMsh  and  illustrated 
by  lantern  slides,  was  arranged  by 
the  A. E.G.  Co.  of  Berlin  for  the  bene- 
fit of  their  employees,  and  illustrates 
the  growing  recognition  of  the  need 
for  studying  methods  of  preventing 
accidents  in  factories. 

We  understand  that  Dr.  Tolman  will 
be  in  England  early  in  August.  We 
can  assure  him  of  a  welcome,  and 
hope  that  an  opportunity  will  be 
afforded  for  hearing  him  in  this  country. 
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The  Editor  while  not  soliciting  contributions,  is  willing  to  consider  the  pvMication 
of  original  articles  submitted  to  him,  or  letters  intended  for  inclusion  in  the 
correspondence  columns  of '  The  Illuminating  Engineer.' 

The  Editor  does   not  necessarily  identify   himself  ivith  the  opinions  expressed 
by  hi<)  contributors. 

The  Determination  of  Colour  in  Artificial  Illuminants. 

Bv  Dr.  W.  Voege  (Hamburg). 


After  reading  the  paper  by  Mi-. 
T.  E.  Ritchie  on  '  Colour  Discrimina- 
tion by  Artificial  Light,'*  it  occurred 
to  me  that  an  account  of  a  method 
devised  by  me  for  studying  the  colour 
of  artificial  illuminants  would  be  of 
interest.  This  method  enables  the 
small  differences  in  the  coloiu-  of  the 
light  from  two  souices  to  be  very 
easily  determined  and  expressed. 

The  method  employed  by  Mr.  Ritchie 
was  to  illuminate  a  series  of  coloured 
materials  by  artificial  light  and  day- 
light and  to  photograjjli  them  on  a 
plate,  the  sensitiveness  of  which 
throughout  the  spectrum  approached 
very  closely  to  that  of  the  human  eye. 
Now,  while  this  process  may  serve  as 
a  means  of  judging  illumination,  I 
venture  to  suggest  that  it  is  not  \vell 
adapted  as  a  means  of  testing  the 
colour-effects  of  various  sources,  and 
for  the  following  reasons  : — 

(1)  The  .sensitiveness  of  a  Wratten 
l^late  \Wth  K3  filter  is  appreciably  le.ss 
than  that  of  the  eye  in  the  green, 
bet\\een  520/x/j.  and  560/j,/x,  and, 
moreover,  the  relative  sensitiveness 
to  different  colours  is  to  some  degree 
dependent  on  the  time  of  exposure. 

(2)  It  is  at  present  difficult  to  define 
and  reiJroduce  a  series  of  coloured 
samples  with  sufficient  exactitude  {e.g.. 
the  terms  used  to  define  various  tints 
are  distinctly  uncertain). 

(3)  Results  obtained  by  the  aid  of 
j)hotogi'ax5hic  j)lates  are  only  \\'ith 
difficulty  iJresentable  numerically  and 
in  graphical  form. 

*  Ilhtm.  Eng.,  LoDd.,  Feb.,  1912,  p.  64. 


For  all  these  reasons  it  seems  to  be 
preferable  to  determine  the  spectrum 
composition  of  the  lights  and  to  dra\\ 
conclu.sions  therefrom  as  a  result  of 
actual  experience  with  coloured  ma- 
terials and  illuminated  objects.  Such 
sj)ectrum  analysis  can  be  carried  out 
with  the  spectro-photometer.  But  the 
method  is  ordinarily  too  compUcated 
for  practice,  and  presents  great  diffi- 
culties in  the  case  of  spectra  which  are 
broken  up  into  individual  lines.  In 
this  case  a  widely  opened  slit  must  be 
u.sed,  so  as  to  secure  a  larger  illuminated 
area.  It  is  also  somewhat  questionable 
how  far  the  results  of  different  observers 
can  be  compared  one  with  another. 

The  problem  is  considerably  simpHfied 
if  one  works  with  coloured  glasses,  and 
selects  them  so  as  to  separate  out  a 
series  of  adjacent  regions  in  the  spec- 
trum, the  intensitj'  of  which  can  be 
determined  in  the  usual  way.  I  pub- 
lished some  researches  based  on  this 
method  in  1905,*  but  considerable 
progress  has  been  made  meanwhile,  and 
the  apphcations  of  such  methods  to 
so-called  '■  daylight -lamps  "  are  of 
interest . 

Instead  of  placing  a  coloured  glass 
in  front  of  each  lamj).  I  now  use  small 
monochromatic  glasses  about  20mm. 
in  diameter,  which  are  inserted  in 
front  of  the  eye-piece  in  the  photo- 
meter so  that  the  observer  .sees  the 
image  of  the  f)hotometric  field  through 
them.  Such  glasses  are  made ^  by 
Schott  &  Gen  with  a  known  trans- 
parency.    By  using  these  glasses  alone, 

*  Jour.  f.  Oanhdeuchtwng  und  Wa^strcenor- 
giing,  1U0.5,  p.  513. 
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or  in  suitable  combinations,  the  ranges    tliat  the  inverse  square  law  would  not 

apply. 

It  is  better  still  to  utilize  a  Uni- 
versal Photometer  "  of  the  tj'pe  shown 
in  Fig.  2,  or  a  similar  instrument.  In 
the  Schmidt  &  Haensch  instrument 
the  equality  of  brightness  of  the  photo- 
0-lV  'I7,u  0-8m 


in  the  spectrum  shown  in  Fig.  1  can 
be  secured.  As  it  is  not  at  present 
possible  to  produce  a  pure  vellow  glass, 
I  utilize  the  glass  Xo.  433  III.,  which, 
by  transmitted  light,  appears  j-ellow- 
green. 


0-4m 


OT). 


'    I    I    1    I 


EE 


'  '  I  '  '  ;~ 


^ 


-V- 


-PK: 


^ 


Blue  Green      Yellow-Green    Red  Deep  Red 

-Phowing  the  various  ranges  in  the  spectrum  secured  by  the  use  of  coloured  glasses. 


The  colour-comparison  between  two 
lamps  is  now  very  easily'  accomplished 
by  a  simple  photometric  test,  using 
successively  the  red,  green,  yellow,  and 
blue  glasses.  We  thus  obtain  certain 
relative  figures,  which  are  reduced  to 
a  common  value  in  the  vellow-green. 


metric  surfaces  is  adjusted  by  means  of 
a  rotating  sector,  both  the  sources  of 
light  meantime  being  stationary.  In 
order  to  adapt  the  instrument  for  the 
colour  measurements,  the  standard 
lamp  at  0  (a  small  metallic  filament 
lamp)    is    removed.     Instead    of   it,    a 


TABLE    I. 

GivixG  Particulars  op  Coloured  Glass  Screens  Used. 


Colour  of  Glass  Used. 

Material  No. 

Bange  of  Spectrum 
Transmitter!. 

Wave  Length  of 
Max.  Intensity. 

Blue 
Oreen 

Yellow-areen 
Red 
Deep  red 

147  III. 
481  III. 
433  III. 

274.-) 

274.-.-f  4.-0  III. 

X  =  0-40-O47 
X  =  0-47— 0-5G 
X  =  0;-)  — OG.'i 
X  =  0-oi)— 0-G5 
X=OGG— 0  75 

X=0-44 
X=0-53 
X=0-56 
X=0G4 
X=0-72 

For  the  "  comparison  lamp  "'  in  these 
investigations  it  is  desirable  to  select 
a  lamp  of  high  candle-po^\•er.  All  the 
colours  should  be  ^^  ell  represented,  and 
the  inten.sity  throughout  the  spectrum 
as  uniformly  distributed  as  pos.sible.  A 
Hefner  lamp  is  not  satisfactory  for 
this  purpose.  Acetylene  is  preferable, 
but  it  is  difficult  to  secure  a  .sufficiently 
con.stant  light,  and  a  metallic  filament 
or  Xernst  lamp  of  50-100  H.K.  gives 
the  best  result. 

The  measurements  can  be  carried 
out  on  an  ordinary  photometric  bench, 
but  it  is  necessary  to  place  the  lamp 
tested  at  a  convenient  distance  from 
the  photometer,  and  only  move  the 
comparison  lamp.  When  using  these 
obscuring  glasses,  it  is  only  in  this  way 
that  one  can  get  enough  light.  If  one 
were  to  keep  the  lamps  stationary,  and 
move  the  photometer  to  and  fro,  it 
would  often  be  necessary  to  bring  the 
instrument  so  near  to  one  of  the  lamps 


Fig.  2.— Universal  Photometer. 
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Xernst  lamp  at  a  distance  of  5-8cm.  is 
substituted  in  front  of  the  milky  glass 
screen,  the  other  screen  being  illu- 
minated by  the  lamp  to  be  tested.  The 
adjustment  of  the  light  is  carried  out 
by  means  of  the  sector  ;S',  and  the 
image  of  the  photometric  surface  is 
observed  through  the  aperture  .4,  where 
the  coloured  glasses  are  placed,  and 
the  distance  of  the  lamps  from  the 
instrument  can  be  adjusted  until  the 
illumination,  as  seen  through  the  par- 
ticular glass  employed,  has  a  convenient 
inten.sity.  The  exactitude  with  which 
the  measurements  can  be  carried  out 
is  considerable,  as  is  shown  by  the 
figures  in  Table  II.,  repre.senting  the 
results  of  three  series  of  observations 
comparing  a  Nernst  and  a  100  c.-p. 
carbon  filament  lamp. 


(7)  Arc    lamp,    ordinary   carbons    (8 
amps.). 

(8)  Bremer  arc  lamp  (8  amps.). 

(9)  "  Carbone  "  arc  lamp  (10  amps.). 

(10)  Flame  arc  lamps  : — 

(o)  with  wliite-burning  carbons 

(Siemens). 

(b)  with  yellow-burning  carbons 

(iSiemens). 

(c)  with    red  -  burning    carbons 

(Siemens). 

(11)  Dayhght     lamp      (Korting     & 
Mathiesen,  8  amps.). 

(12)  Mercury  vapour  lamp  (55  volts 
3o  amps.). 

(13)  Mercury  vapour  lamp  (35  volts 
35  amps.),  with  rhodamine  reflector. 

(14)  Mercurv    vapour    quartz    tube 
lamp  (220  volts). 


Showing  Ageeement  between  Three  Separate  Experiments  comparing  Nernst  and 
Carbon  Filament  Lamps. 


Yellow-green 

Green 

Blue 

Bed 

Deep  red  ... 


Values  Obtained. 

Me-an. 


(1) 

(2) 

(3) 

6.-.3 

(■,4.5 

65'5 

fi25 

63.5 

6-i-U 

49(i 

.52.5 

510 

72  4 

710 

72-0 

7U-.-) 

77-0 

73-5 

0-92% 
1-27% 
2-94% 
0-83% 
1-72% 


Even  in  the  blue,  where  the  light 
given  by  these  lamps  is  exceedingly 
small,  the  average  difference  does  not 
exceed  3  per  cent.  As  an  illustration 
of  the  sensitiveness  of  the  method,  it 
may  be  mentioned  that  the  difference 
in  colour  in  the  light  given  by  two 
petroleum  lamps  using  distinct  types  of 
burners  or  different  varieties  of  petro- 
leum can  be  determined  with  con- 
fidence. 

By  this  method  (see  Table  III.)  I  have 
studied  the  folio-wing  illuminants  : — 

(1)  Daylight  from  a  white,  cloudy 
sky. 

(2)  Tantalum  110-volt  25  H.K.  lamp. 
Tungsten         ,,         .,         ., 

(3)  Nernst  lamp  (80  H.K.) 

(4)  Petroleum  lamp,  ""  Reform  " 
round  burner  (12  H.K.). 

(5)  Petroleum  lamp,  "  Adonis  " 
burner  (28  H.K.). 

(6)  Acetylene  lamp  (30  H.K.). 


The  results  of  these  tests  are  sum- 
marized in  Table  III.,  the  values  for 
daylight  from  the  clouded  sky  being 
taken  as  unity.  For  the  sake  of  com- 
parison the  values  determined  .spectro- 
photometrically  by  Frl.  E.  Kottgen  for 
the  blue  sky  and  direct  sunlight  are 
also  included. 

Taking,  first,  the  illuminants  which 
depend  almost  entirely  on  the  incandes- 
cence of  solid  particles,  one  finds  that 
the  approximation  to  daylight  is  a 
matter  of  temperature.  The  higher  the 
degree  of  incandescence  the  greater  the 
accentuation  of  the  green-blue  end  of 
the  spectrum  at  the  expense  of  the  red. 
They  can  be  arranged  in  the  following 
order  :  Hefner,  petroleum,  carbon  fila- 
ment lamp,  tantalum  lamp,  tung.sten 
lamp.  Xernst  lamp,  acetjiene,  arc 
light,  sun. 

The  incandescent  mantle  is  not  to 
be   considered   as   depending   on   pure 
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temperature  radiation  alone ;  while 
containing  approximately  the  same 
amount  of  blue  and  green  as  tlie 
tungsten  lamp,  it  yet  contains  con- 
siderably less  red.  A  pronounced,  dis- 
continuous spectrum  is  yielded  by  the 
Bremer  and  the  flame  arc,  and  by  the 
mercury  vapour  lamps. 

Tlie  effect  of  the  higher  temperature 
of  tlie  quartz  tube  mercury  lamp,  as 
I  compared     with     the     mercury    lamp 
,  iiaving    a    glass    tube,    is    clearly   dis- 
'  tinguishable,    and    the    action    of    the 
'  rhodaminc   reflector   is    cpiite   striking, 
;  althougli,     naturally,     not     unaccom- 
panied by  loss.     For  example,  ^\■hen  a 
'  white  reliector  was  used,  the  illumina- 
tion at  a  certain  distance  was  240  lux, 
but   this   was   diminished   to    165   lux 
when   a  fluorescing  reflector  was  sub- 
stituted.   This  reduction  of  30  per  cent, 
'is  attributable  mainly  to  the  fact  that 
the  green  rays  have  a  higher  luminous 
efficiency  to  the  eye  than  the  red.     The 
loss  of  light  is,  however,  counterbalanced 
by  the  improvement  in  the  colour  of 
the  light. 

1      It    is    interesting    to    observe    from 
these  figures  how  widely  the  individual 
sources   of  light  differ  from  da3'hght. 
Daylight  lamps  give,  on  the  \\hole,  a 
good  agreement  with  daylight  (which 
i  is  itself  subject  to  considerable  fluctua- 
tions, according  to  chmatic  conditions). 
In    such    lamps    an    enclosed    arc    is 
screened      with      suitable      absorption 
"  glasses.    The  resultant  light  api^roached 
daylight  very  closely  in  the  blue  and 
i  green  ;    but,  in  contrast  to  most  arti- 
■  ficial  illuminants.  tliere  is  a  deficiency 
,  of  red.     This  deficiency  miglit  be  made 
'  good   by   a   comliination   with    carbon 
I  filament    lamps.     The    resemblance    of 
;  flame  arc  with  white  carbons  is  remark- 
;  ably   close,    but,    owing   to   the   fumes 
:  given  out  by  carbons  of  tliis  kind,  it  is 
not  considered  desirable  to  use  them 
in  small  interiors. 

It  may  be  noted  that,  although  the 
colour  of  the  mercury  vapour  lamp  is 
substantially  improved  by  the  addi- 
tion of  the  rhodamine  reflector,  there 
are  still  rays  in  the  extreme  red  \^•hich 
are  altogether  lacking. 

Table  IV.  illustrates  the  effect  on 
the  colour  of  the  fight  of  frosted  and 
opal  glass  globes. 
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The  iiietliod  described,  which  ha.s 
shown  itself  very  serviceable  in  examin- 
ing and  comparing  the  colour  of  the 
light  from  different  illuniinants,  can 
also  be  ajiplied  to  coloured  materials. 
In  comparing  such  samples,  they  are 
successively  illuminated   by  the  same 


the  figures  to  one  another,  which  can 
be  ea.sily  presented  by  reducing  all  the 
figures,  taking  one  colour  {e.g.,  the 
yellow-green)  as  unity.  The  table  en- 
ables us  to  see  what  kinds  of  light  are 
most  strongly  reflected  by  the  dif- 
ferent materials.     It  will  be  observed 


TABLE   IV. 

Effect  of  Frosted  and  Opal  Globes  on  Colour  of  Light. 


Electric  Olow  Lamp. 

Nernst  Lamp. 

Colour. 

Clear  Glass, 

Frosted  Glass. 

Without  Glol  e.    1  With  Opal  Globe. 

Blue     

Green 

Vellow-greeu 

Red      

riiu 

100 

Ii77                            MHI                           084 
11:17                            lixi                           0«) 
l-DU             1               1-00                           1-00 
1-24                           l-fX)             1              0-9.5 

lamp,  and  the  reflected  light  from  them 
passes  on  to  the  photometer  screen. 
For  example,  in  my  researches  I  found 
it  convenient  to  illuminate  the  coloured 
materials  by  a  powerful  projection 
Nernst  lamp,  while  a  60  H.K.  Nernst 


that  in  general  coloured  fabrics  reflect 
some  light  from  most  parts  of  the 
spectrum  ;  for  example,  a  sami)le 
which  appears  yellow  to  the  eye  also 
contains  a  very  considerable  proportion 
of  green,  red,  and  even  blue  light.     By 


TABLE   V. 
Tests  on  Coloured  Materials. 


Coluuieil  r 

dper  Tested. 

Blue. 

Green. 

Yellow. 

Bright  red. 

Deep  red. 

«l 

1.5 

1.5 

5 

1-8 

8 

''2 

70 

20 

2-0 

4-.-) 

14 

SI 

22 

(i-2 

4-S 

8-.5 

83 

75 

■le-s 

13 

20 

83-5 

83 

68 

lamp  serves  as  the  comparison  unit. 
The  jihotometrie  comparison  was  then 
carried  out  through  the  coloured  glasses 
in  the  usual  way. 

The  absolute  magnitude  of  these 
values  is  naturally  dependent  on  the 
intensity  of  the  lamp  u.sed.  But  we 
are  only  concerned  ■s\ith  the  relation  of 


using  different  illuniinants  different 
results  would,  of  course,  be  obtained. 
Investigations  into  the  effect  of  coloured 
materials  defined  in  this  way,  by  means 
of  the  method  adopted  by  Mr.  Ritchie, 
would  doubtless  yield  most  interesting 
results. 
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Illumination   in   Factories   and   Workshops. 


L  the  Annual  Hepoit  of  H.M.  Chief  Inspector  of  Facto 


;.l  Workshops  for  llie  year  1911 


As  announced  in  our  last  number, 
the  Report  of  H.M.  Chief  In.spector  of 
Factories  has  no\\-  appeared,  and  fre- 
quent reference  is  made  to  tlie  subject 
of  illumination.  The  introductory 
General  Report  contains  several  inter- 
esting items.  It  is  stated,  for  example, 
that  a  museum  of  safety  ap])liances  is 
shortly  to  be  erected.  A  site  in  West- 
minster has  been  secured,  plans  have 
been  prepared,  and  the  building  ^\ill 
be  begun  as  soon  as  possible.  Valuable 
information  ^ith  regard  to  the  con- 
struction and  administration  of  foreign 
institutions  of  the  kind  has  been 
obtained  by  visits  to  those  at  Berlin, 
Vienna,  Milan,  Munich,  and  Amster- 
dam, and  the  number  of  such  museums 
abroad  is  increasing.  The  general 
opinion  is  expressed  that  they  have 
proved  very  valuable  as  a  means  of 
promoting  the  study  of  industrial 
hygi9ne. 

Careful  note  was  taken  of  the  im- 
portant sections  of  the  International 
Exhibition  of  Hygiene  at  Dresden 
which  were  concerned  with  manual 
industries,  and  especially  of  the  exhibits 
connected  with  industrial  diseases  and 
their  prevention.  Among  these  ^\•ere 
records  of  research  Mork  on  fatigue 
and  illumination,  directions  in  which 
further  investigation  is  needed  with 
regard  to  the  industries  of  this  countrv. 
On  the  latter  point  Mr.  1).  R.  Wilson 
has  made  further  valuable  preliminary 
inquiries,  some  of  the  results  of  which 
are  embodied  in  his  report.  The  sub- 
ject is  wide  and  technical,  and  it  is 
intended  to  refer  it  to  a  Committee  of  an 
expert  character  for  further  elucidation. 

On  p,  382  we  give  an  abbreviated 
account  of  Mr,  D,  R.  Wilson's  excellent 
report.  The  precedent  set  l>y  tlie 
inclusion  of  a  sjiecial  report  no  less 
than  thirty-ciglit  pages  in  lengtli  on 
the  subject  of  illumination  is  a  most 
important    one,    and   sliows   the   great 


value  which  is  now  attached  to  good 
lighting. 

In  addition,  there  are  other  references 
to  illumination  in  the  reports  of  the 
divisional  inspectors.  It  is  interest- 
ing to  notice  that  the  inquiries  in 
this  direction  have  been  guided  by 
the  report  of  the  recent  Departmen- 
tal Committee  on  Accidents.  For 
example,  Mr,  Wilson,  of  Glasgow, 
remarks  :  "In  consequence  of  the 
statements  made  before  the  Accidents 
Committee  a  large  amount  of  attention 
was  paid  to  the  lighting  of  iron  foun- 
dries. In  the  majority  of  cases  this, 
both  natural  and  artificial,  was  found 
to  be  good,  and  very  few  cases  could 
be  classed  as  i^oor.  Mr,  Crampton  says 
that  in  most  of  those  in  which  the 
natural  light  was  bad  the  premises 
were  old,  and  alterations  for  the  better 
not  easy  to  effect.  Good  light  is 
essential  to  the  production  of  good 
work,  and  Mr.  Crampton  refers  to  the 
firoblem  of  lighting  as  being  ever 
present  to  occupiers,  managers,  and 
foremen."' 

Visits  to  a  considerable  number  of 
foundries  were  therefore  undertaken, 
and  an  attempt  was  made  to  classify 
them  according  to  the  nature  of  the 
lighting.  Thus  Mr.  White  found  that 
of  46  factories  visited,  the  lighting  of 
21  was  good,  15  fair,  and  10  poor, 
Mr,  Rogers,  however,  found  21.'^  fac- 
tories to  be  well  lighted,  241  moderately 
so,  and  15  bad. 

Preliminary  steps  have  been  made 
to  ascertain  how  far  bad  illumination 
in  foundries  is  responsible  for  accidents. 
It  is  pointed  out,  however,  that  the 
inquiry  is  complicated  by  a  number 
of  circumstances.  For  example,  inves- 
tigation showed  in  one  instance  that 
the  number  of  accideiils  (luring  the 
winter  months  was  not  miicii  greater 
than  during  the  summer  ;  but  it  Avas 
pointed    out    that    there    are    special 
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causes,  notably  the  inciease  of  tem- 
perature, which  tend  to  increase  tlie 
number  of  accidents  in  the  summer 
quite  irrespective  of  the  ilhnnination. 
Again,  one  inspector  finds  tliat  out  of 
the  four  works  in  whicli  tlie  number 
of  accidents  was  higliest  three  liad 
imperfect  Hghting  ;  )jut  he  liad  seen 
other,  worse-lighted  premises  wliich 
were,  nevertlieless,  comparatively  free 
from  accidents.  But  here,  again,  it 
would  probably  be  found  that  the 
firms  which  had  the  best  lighting  also 
carried  out  their  work  most  rapidly. 
A  poorly  lighted  and  inferior  works 
might  have  few  accidents  merely  be- 
cause its  output  was  small  and  the 
work  carried  out  in  a  veiy  slow  and 
leisurely  way.  In  tlie  same  A\ay  it 
has  been  found  that  during  the  winter 
months  work  proceeds,  on  the  whole, 
less  rapidly  than  in  the  summer,  and 
this,  again,  tends  to  keep  the  number 
of  accidents  low.  It  is  evident,  there- 
fore, that  we  must  have  additional 
data  before  very  definite  conclusions 
on  this  point  can  be  formed. 

Most  of  the  inspectors  agree  that 
artificial  lighting  is  steadily  imj)roving. 
Oil  lamps  and  flat-flame  gasburners 
are  being  steadily  replaced  by  more 
efficient  illuminants.  Incandescent 
mantles,  and  particularly  high-pressure 
gas  lighting,  are  being  more  exten- 
sively used.  In  this  connexion  Mr. 
White  (South- Western  Division)  re- 
marks :  '■  Those  occupiers  who  have 
not  tried  them  object  that  incandescent 
mantles  would  quickly  become  clogged 
with  dust,  but  two  up-to-date  foundries 
have  been  visited  where  they  are  now 
in  use,  and  little  or  no  inconvenience 
is  experienced  from  this,  although,  of 
course,  the  mantles  sometimes  get 
broken.  One  foundry  which  was  using 
oil  lamps  at  the  beginning  of  this 
inquiry  has  now  installed  an  acetylene 
plant,  and  the  improvement  is  natur- 
ally very  marked.  Another  (larger) 
firm  of  iron-founders  has  discarded 
coal  gas  for  acetylene,  and  the  place 
is  now  well  lighted." 

In  the  modem  factories  \\hich  are 
now  being  built  the  conditions  of  da\- 
iight  are  also  very  much  better.         ' 

Frequent  reference  is  made  to  the 
difficulties    introduced    by    the    dark 


surroundings  met  with  in  foundries,  and 
stress  is  laid  on  the  value  of  frequent 
limewashing.  Another  difficulty  is  the 
presence  of  moving  machinery,  such 
as  travelling  cranes,  which  are  apt  to 
throw  inconvenient  shadows. 

On  the  question  of  colour  the  general 
view'  favoured  white  light.  Mr.  White 
remarks  :  "  There  can  be  no  question 
as  to  which  is  the  better  colour,  for 
when  a  white  light  is  used,  the  eye 
can  accommodate  itself  to  the  glare 
of  the  metal  more  easily  than  when  the 
reddish-yellow  one  is  emjjloyed  ;  and, 
furthermore,  the  metal  does  not  cast 
the  deep  shadows  it  does  when  light 
of  the  latter  colour  is  in  use,  and,  of 
course,  a  white  illuminant  is  more 
powerful  than  a  reddish-yellow  one." 

On  the  other  hand,  another  inspector 
suggested  that  the  blueish-white  light 
of  arc  lamps  is  defective  in  penetra- 
tion, and  that  presumably  light  of 
more  or  less  ruddy  character  would  be 
preferable.  Reference  is  again  made 
to  the  dangers  attending  the  use  of 
naphtha  lamps. 

Mr.  Crabtree,  speaking  of  cardrooms 
and  weaving  .sheds  in  the  cotton 
industry,  alludes  to  defective  illumina- 
tion in  rooms  where  "  it  is  customary 
to  place  the  lights,  by  hard  and  fast 
rules,  at  so  many  feet  apart  without 
reference  to  the  machinery."  Cases 
are  mentioned  of  one  light  being  used 
for  four  looms  (which  was  in,sufficient), 
inadequately  lighted  passages  and  stair- 
cases, &c.  In  some  instances  artificial 
light  is  not  switched  on  early  enough 
in  winter.  It  is  interesting  to  note 
that,  according  to  his  exiierience, 
employers  were  disposed  to  con.sider 
favourably  any  suggestions  for  the 
improvement  of  their  lighting,  thus 
bearing  out  the  remarks  of  Mr. 
Cram  pt  on. 

Evidence  of  improvement  in  lighting 
is  seen  in  the  following : — "  Lighting 
and  its  principles,  apart  from  j)roblems 
of  ventilation  and  heating,  and  apart 
from  questions  of  safety  for  life  or  Umb 
inider  s.  18.  is  not  a  condition  of  health 
that  can  be  directly  controlled  by 
the  Factory  Department,  except  in 
trades  or  processes  certified  as  dan- 
gerous or  injurious.  Not  a  large  num- 
ber of  definite  complaints  were  received 
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by  the  branch — eleven  in  all  in  1911 
— but  verbal,  informal  complaints  are 
often  made  to  inspectors  during  their 
inspections.  Although  striking  ex- 
amples are  rejiorted  of  bad  or  defective 
conditions  of  light,  both  natural  and 
artificial — including  («)  simple  insuffi- 
ciency of  daylight,  due  to  bad  structure 
or  position  of  ^^■indo^vs  unnecessarily 
obscured  by  dirt,  (b)  insufficient  or 
defective  illuminants — satisfactory  and 
cheering  examples  are  also  given  of 
specially  imjiroved  methods  of  lighting.' ' 
Further  evidence  to  this  effect  is  given 
by  Miss  Squire  :  "  Tlie  general  ligliting, 
both  by  natural  and  artificial  means, 
of  the  newer  textile  mills  shows  a 
striking  advance  on  the  old  ones. 
Good  means  of  diffusing  light  over  the 
whole  of  tlie  liirge  spiiming  and  card 
rooms  are  to  be  seen,  especially  in  the 
mills  siiinning  fine  counts,  where  light 
and  cleanliness  are  necessary  for  satis- 
factory pioduction.  A  wonderfully 
good  effect  has  been  recently  obtained 
in  one  of  the  older  mills,  where  the 
structural  defects  j)revented  equal  dif- 
fusion of  light  over  the  whole  hu<xe  area. 


by  covering  the  entire  top  of  the  room 
with  sheets  of  metal  and  enamelling 
the  whole  white.  The  cost  has  been 
enormous,  but  the  firm  have  considered 
it  worth  while." 

An  interesting  account  of  a  method 
of  lighting  in  waterproof  factories  is 
given  by  Miss  Pearson  :  '"  The  elec- 
trician at  a  large  waterjjroof  factory 
has  installed  a  new  method  of  lighting 
in  the  departments  in  which  the  gar- 
ments are  machined.  A  small  electric 
light  bulb  is  fixed  to  the  head  of  the 
machine  just  above  the  needle  attach- 
ment ;  this  bulb  is  blackened  on  the 
ujiper  side,  so  that  the  light  only  falls 
on  the  needle  itself  and  on  the  jjart  of 
the  material  through  which  it  is  to  pass, 
leaving  the  operator's  eyes  in  the 
shadow.  There  is  a  separate  switch 
for  each  light,  under  the  control  of  the 
worker.  The  method  appears  to  give 
satisfaction,  as  I  found  every  light  in 
use  at  the  time  of  my  visit." 

These  are  the  chief  points  dealt  with 
in  the  General  Report.  We  \\ill  now 
proceed  to  give  an  abstract  of  Mr.  D.  R. 
Wilson's  special  report. 


SPECIAL    REPORT    ON    FACTORY    LIGHTING. 

(Ill  dealing;  with  this  report  we  are  obliged  to  abbreviate  many  portions,  and  those  desiiinji  fuller  details 

a'e  referred  to  the  official  version ;  special  interest  attaches  to  the  complete  series  of  raeasuremeots  of 

illumination  tabulated  in  the  Appendix.) 


Introduction. 

Illumination  may  be  regarded  from 
two  points  of  view — "  general  "  and 
"  local."  The  term  "  local  "  is  applied 
to  the  lighting  of  a  snail,  circum- 
scribed area,  on  which  specific  work  is 
being  carried  on,  and  "  general  "  to 
the  lighting  of  the  workshop  as  a 
whole.  The  two  systems  of  lighting 
are,  however,  often  riot  sharply  dis- 
tinguishable. 

A  distinction  must  also  be  drawn 
between  daylight  and  artificial  illu- 
mination. Whereas  artificial  illumina- 
tion is  fairly  constant,  daylight  varies 
from  hour  to  hour  and  from  day  to  day. 
These  variations  are  not  always  evident 
to  the  eye,  but  they  necessitate  special 
methods  of  testing.  Two  rooms  may 
ap]3ear  to  tlie  eye  to  be  liglited  equally 
\\v\\  by  full  daVlight  ;  but,  when  the 
light  Ijcgius  to  fade,  a  difference  in 
then-  (qualities  becomes  more  and  more 


apparent.  A  further  distinction  is, 
that  in  artificial  illumination  we  are 
able  to  control  the  position  of  the 
light-sources,  whereas  in  the  case  of 
dayhght  this  is  not  so.  '  • 

Daylight  lUvminntion. — For  the  effi- 
cient dayhght  illumination  of  a  given 
room  :  (1)  The  amount  of  daylight 
admitted  should  be  as  large  as  possible  ; 
(2)  the  lighting  should  be  as  uniform 
as  possible  ;  (3)  the  hght  should  fall 
on  the  \\ork  from  tlie  right  direction. 
In  order  to  satisfy  (1)  two  conchtions 
should  be  observed  :  («)  the  window 
area,  relatively  to  the  floor,  should  be 
at  least  I  :  10,  and  (6)  the  windows 
should  be  as  free  from  obstruction  {i.e., 
should  connnand  as  large  an  extent  of 
sky-area)  as  jjossible,  in  order  to  allow 
the  admission  of  direct,  as  opposed 
to  reflected,  daylight.  As  A\ill  be  seen 
later,  the  first  condition  (a)  is  particu- 
larly well  observed  in  weaving  sheds 
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and  similar  buiklings,  in  which  the 
window's  are  commonly  placed  in  the 
roof.  In  large  rooms  lighted  hy  side- 
windo^Ns.  however,  it  i.s  often  impo.s- 
sible  of  fulfilment.  The  second  condi- 
tion (b)  is  also  fully  observed  in  rooms 
lighted  from  skylights,  but  is  obviously 
difficult  of  attainment  when  side- 
windo\\'s  are  used  and  the  factory  is 
surrounded  by  adjacent  buildings. 

Other  important  matters  are  the 
variety  of  glass  used  (-whether  clear, 
frosted,  or  ribbed)  and  the  absence  of 
dirt  and  soot,  the  s^aiimetrical  placing 
of  the  windows,  and  the  nature  of  the 
walls.  Walls  that  are  light  in  tint 
and  have  a  matt  surface  greatly  aid 
the  diffusion  of  light.  In  a  small  room 
the  illumination  may  sometimes  be 
increased  as  much  as  five  times  by  this 
means. 

Assuming  that  the  above  ])oints  have 
received  attention,  it  is  also  desirable 
that  the  hght  entering  the  room  should 
reach  the  centre  or  darkest  point  ^\■ith 
as  little  obstruction  as  possible,  and 
that  dark  shadows  caused  by  local 
obstruction  of  the  light  should  be 
avoided.  The  completeness  with  which 
this  can  be  done  depends  on  the  shape 
and  height  of  the  machinery  ;  in  a 
room  full  of  tall  cotton-spinning  ma- 
chinery the  obstruction  is  necessarily 
great.  For  side-hghted  rooms  the  best 
position  for  machines  is  an  arrangement 
in  rows  across  the  room,  with  the  ends 
of  the  machines  opposite  to  the  wall- 
spaces  between  the  windo^\s.  In  this 
way  the  light  is  allowed  full  access  to 
the  gangways  and  the  surface  of  the 
machines.  Composing  frames  should 
be  arranged  in  a  similar  way. 

In  rooms  containing  only  small 
machines  the  arrangement  is  from  this 
standpoint  less  important,  but  a  side- 
light is  usually  desirable  for  other 
reasons — e.j/.,  distribution  of  shadow. 
For  the  avoidance  of  shadow  light 
coming  from  the  roof  is  the  best,  since 
the  shadow  is  then  formed  immediately 
under  the  plane  of  work,  where  it  is 
of  no  importance  ;  in  side-lit  rooms  the 
light  should  fall  on  the  work  from  the 
side  in  such  a  way  that  no  shadow  from 
the  operator's  body  is  thro-mi  on  the 
work.  A  moving  shadow  is  more 
troublesome    than    a    stationary    one. 


In  general  such  shadows  are  most  apt 
to  be  produced  by  artificial  hght. 

Arlifidal  Light.— In  planning  arti- 
ficial lighting  attention  should  be  given 
to  the  following  principles  :  (1)  The 
light  should  be  adequate  having  regard 
to  the  nature  of  the  work  carried  on  ; 

(2)  the  light  imits  should  be  arranged 
so    as   to   cause   no    "  glare  "    effects  ; 

(3)  the  light  units  should  be  arranged 
so  as  to  produce  no  troublesome 
shadows. 

The  intensity  of  illumination  needed 
depends  on  the  nature  of  the  work, 
fineness  and  colour  of  material,  and 
other  circumstances,  and  should  vary 
according  to  the  reflecting  power  of 
the  material  on  which  the  work  is 
being  done.  When  materials  of  various 
tints  are  used,  it  is  often  desirable  to 
have  some  means  of  varying  the  illu- 
mination by  adjusting  the  distance 
away  of  the  light-source. 

Glare  may  be  defined  as  the  dazzling 
effect  of  a  powerful  hght.  The  causes 
and  effects  have  been  fully  chscussed 
in  The  Illuminating  Engineer,  and  Prof. 
L.  Weber,  of  Kiel,  has  suggested  a 
series  of  rules.* 

From  this  it  would  seem  that  the 
most  important  points  to  be  taken  into 
consideration  are  (1)  the  position  of 
the  light,  and  (2)  its  efficient  shading. 
The  light  should  be  placed  so  that  the 
angle  between  the  direction  of  normal 
vision  and  the  hue  from  the  light- 
source  to  the  eye  (termed  "  the  angle 
of  glare  '')  .should  not  exceed  thirty 
degrees  ;  or,  if  the  light  comes  within 
this  angle,  it  should  be  provided  either 
vnth  an  opaque  shade  so  arranged  as 
to  render  the  light  source  in\'isible,  or 
with  a  diffusing  .shade  reducing  its 
intrinsic  brilhancy  to  less  than  25  c.-p. 
per  square  inch.  In  most  instances 
glare  can  be  avoided  by  raising  the 
lamps  sufficiently,  and  it  is  desirable 
to  keep  powerful  lamps  high  up.  In 
shading  lamps  special  care  should  be 
taken  to  ensure  that  its  depth  is  suffi- 
cient to  screen  the  lamp  completely 
from  the  eyes.  Shades  are  also  of 
considerable  ser^-ice  in  concentrating 
the  hght  on  the  work.  For  example, 
cases  are  mentioned  in  which  the  illu- 

*  nium.  Eng.,  vol.  iii.,  1910,  p.  116. 
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mination  from  bare  lamps  on  a  surface  Method  of  Determination  of  Illu- 
2  ft.  3  in.  below  them  was  increased  mination. 
respectively  from  12  to  31  and  from  The  observations  were  made  with  a 
2-5  to  7  foot-candles  by  the  u.<e  of  Holophane  lumeter  (a  form  of  illu- 
prismatic  glass  reflectors.  The  shade  mination  photometer  which  has  the 
should  also  be  selected  with  regard  to  advantage  of  being  extremely  portable), 
the  natural  distribution  of  light  from  furnished  \^ith  certain  accessories  giving 
the  illuminant  with  which  it  is  to  be  an  increased  range  of  001  to  1,000  foot- 
used,  so  as  to  direct  the  light  in  desir-  candles,  and  allowing  the  determination 


able  directions. 

An    effect    sometimes    spoken    of   as 
glaie    is    produced    by    light    directly 


of  ■■  window-efficiency." 

Generally  speaking,  measurements 
were  made  in  a  horizontal  plane 
3    to    4  ft.    from    the    ground,    but    in 


reflected  into  the  eyes  of  the  ojJerator    ^Pecial     circumstances     measurements 
from    highly    polished    surfaces,    such 


as  are  met  with  in  engraving  on  copper 
The  remedy  consists  in  careful  selec- 
tion of  the  position  of  the  hght  source 
and  effective  shading,  vith  a  view  to 
making  the  light  as  diffused  as  possible. 
Reference  has  been  made  above  to 
the  question  of  shadow.  The  unit 
serving  each  area  should  be  placed  so 
that  its  light  comes  from  the  side — 
or,  better — over  the  shoulder  of  the 
worker  or  from  directly  behind  him. 
A  common  failing  is  for  light  to  be  so 


were  taken  on  vertical  or  inclined 
planes.  For  example,  in  the  case  of 
compositors'  frames  determinations  took 
place  on  the  slanting  upper  case  of 
each  frame.  In  local  hghting  measure- 
ments were  made  in  the  plane  of  the 
actual  work 

The  total  number  of  measurement  s 
was  2,500.  Xo  attempt  was  made  to 
secure  very  great  accuracy,  as  it  ■\\as 
thought  advisable  to  collect  data  for 
as  many  rooms  as  possible,  so  as  to 
obtain  a  general  view  of  the  conditions 


placed  that  the  worker's  own  shadow    of  lighting  in  each  industry.     Results 

is  cast  on  the  work  ;    this  causes  much 

annoyance,  as  it  is  continually  shifting 

Mith     his     movements,     and     can     be 

avoide<l    generally    by    better    shading 

and    raising    the    lamp.     The    fault    is 

very     common     in     composing-rooms, 

where  the  workers  stand  and  the  lights 

are  comparatively  low. 


As  regards  the  colour  of  illuminants 


are  expressed  in  foot-candles.  To  give 
an  idea  of  the  strength  of  an  illumina- 
tion of  1  foot  -  candle,  it  may  be 
mentioned  that  this  is,  roughly,  the 
mininnun  value  which  enables  small 
print  to  be  read,  that  0  1  foot-candle 
is  about  the  minimum  illumination  in 
a  well-lighted  street,  and  001  the 
minimum  value  in  a  badly  lighted 
street 

In  measuring  the  daylight-efficiency 


recently  utilized  by  Mr.  P.  J.  Waldram, 
in  which  the  illumination  in  the  room 
is  expressed  in  thousandths  of  the  un- 
restricted da^-hght  illumination  out  of 


the  matter  is  relatively  unimportant  as    of  windows  the  method  originallv  de 
tar    as    work    is    concerned,    for    most    vi.sed  bv  Mr.  A.  P.  Trotter,\ind  "more 
industries,    provided    the    illumination 
is  adequate.     There  are.  however,  cer- 
tain   questions    regarding    the    phv.sio- 
logical    effect    of    colours    and    of"  the 

ultra-violet    and    infra-red    rays,     but    doors,  was  einploved.     It  is  pointetl  out 

on  tbese  scientitic  opinion   appears  to    that    daylight    measurements    of    this 

De  still  divided.  ]^j,jf}  j„.p  necessarily  very  approximate. 

[To  If  continued.) 

Views  of  Manufacturers   on  the  Lighting  of  Factories 
and  Workshops. 

A  gratifying  recognition  of  the  im-  tion   of   Manufacturers   in   the   United 

portance  of  good  lighting  in  factories  States,    who    appointed    a    committee 

and   workshops  was  recently  afforded  to  consider  the  questions  of  ventilation, 

by  the  action  of  the  National  Associa-  heating,  and  lighting.     This  Committee 
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reported  at  the  annual  meeting  of  the 
Association  held  in  New  York  in  Maj', 
1911. 

During  the  year  inquiries  on  the 
subject  of  the  effect  of  conditions  of 
illumination  on  business  were  sent  out 
to  a  large  number  of  firms,  and  replies 
receii'ed  in  250  cases.  We  have  before 
us  a  copy  of  the  report  issued  on  this 
subject,  which  quotes  .some  typical 
replies  received.  For  example,  a  shoe 
factory  reports  that  the  painting  of 
walls  and  ceihngs  a  light  colour  has 
led  to  better  results  and  more  satisfied 
employees,  and  a  jeweller  comments 
upon  the  increasing  demand  for  good 
light  in  modern  work.  A  manufacturer 
of  caramels  states  that  proper  lighting 
is  absolutely  necessary  in  order  to  get 
the  best  results  and  to  increase  the 
production,  and  a  motor-car  company 
replies  to  the  same  effect. 

One  very  interesting  reply  was  to  the 
effect  that  although  the  artificial  lighting 
was  very  good,  nevertheless  the  output 
under  daylight  was  20  per  cent  better 
than  when  artificial  illumination  was 
used. 

In  short,  it  would  appear  from  this 
report  that  a  large  number  of  firms 
having  very  widely  different  business 
are  in  agreement  as  to  the  importance 
of  good  lighting  conditions,  and  fully 
recognize  its  direct  effect  on  quality 
and  output  of  work.  Nevertheless, the 
Committee  concludes  that  there  is 
much  yet  to  be  done  to  improve  the 
prevailing  standard  of  illumination. 
The  following  are  their  concluding 
remarks  on  the  subject  : — 

In  very  many  cases  there  is  insuffi- 
cient iUumination.  This  condition, 
liowever,  is  rapidly  improving  as  the 
result  of  the  advent  of  lamps  of  various 
kinds  of  much  higher  efficiency  than 
anything  that  has  been  available  in 
tlic  past.  It  is  a  fact,  however,  that 
in  a  great  many  cases  where  the  abso- 
lute amount  of  illumination  is  suffi- 
cient, the  light  is  nevertheless  exceed- 
ingly unsatisfactory  for  various  reasons. 
If  tlie  light  falls  on  the  work  from  the 
wrong  direction,  not  only  is  there  great 
liability  that  awkward  shadows  of  the 
machinery  or  of  the  operative's  body 
will  interfere  with  the  work,  but  in 
addition    if    light    is    reflected    from 


polished  portions  of  the  machinery  or 
from  the  work  itself  directly  into  the 
eyes  of  the  operative,  the  results  will 
be  anything  but  satisfactory.  Failure 
of  light  to  come  in  the  right  direction 
is  often  very  distressing  to  the  eyesight, 
and  also,  in  addition,  since  it  may 
cause  the  operative  to  work  in  an  un- 
natural position,  it  may  result  in  un- 
necessary bodily  fatigue  as  well.  Such 
unfortunate  results  are  often  obtained 
if  an  attempt  is  made  to  light  a  work- 
room with  too  few  sources  of  light. 
Under  these  conditions,  although  some 
operatives  may  receive  a  very  satis- 
factory light,  others  are  extremely 
likely  to  get  the  light  in  the  ^^Tong 
direction,  with  the  unsatisfactory  results 
above  enumerated. 

Another  very  common  defect  in 
factory  lighting  is  the  exposure  of  the 
eyes  of  the  workers  to  the  direct  beams 
of  very  brilliant  lamps.  The  use  of 
bare  incandescent  lamps  is  almost 
invariably  not  only  inefficient,  but  also 
dangerous. 

Still  another  defect  often  seen  is 
either  too  great  or  too  little  contrast 
in  the  illumination  of  rooms.  The 
former  of  these  is  by  far  the  most 
common,  and  as  an  example  might  be 
given  work  on  sewing  machines,  where 
individual  lamjis  with  opaque  reflectors 
are  supplied  which  brilliantly  illu- 
minate the  machines,  but  leave  tlie 
rest  of  the  room  in  comparative  dark- 
ness. Tills  too  great  contrast  is  a 
great  strain  on  the  eyes.  On  the  other 
hand,  the  brilliantly  lighted  room  in 
which  the  illumination  of  all  surfaces 
is  practically  equal  to  that  of  tiie  work- 
ing surfaces  is  also  bad,  since  the  eyes 
thereby  are  given  no  opportunity  for 
rest  when  raised  momentarily  from  tl:e 
work. 

A  great  waste  of  light  is  often  per- 
mitted to  occur,  owing  to  the  failure 
to  keep  lamps  and  equipment  clean. 
Tlie  loss  of  light  due  to  this  cause  is 
often  as  great  as  50  per  cent  One 
reply  from  a  typewriter  company, 
stated  that  their  incandescent  lamps 
were  cleaned  and  polished  once  a  week. 

In  conclusion,  the  Connnittee  be- 
lieves that  the  .subject  of  artificial 
illumination  is  one  of  great  importance 
and  well  worth  careful  investigation. 
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High-Pressure  Gas  Lighting  at  Victoria  Station. 

By  AN  Engineering  Correspondent 


The  acconipanj'ing  pliotogra]3li  was 
taken  by  Mi'.  V.  H.  Mackiiiney  during 
the  investigations  on  railway  lighting 
described  at  a  meeting  of  the  Illu- 
minating Engineering  Society  in  De- 
cember last. 

The  photograj)]!  was  taken  under 
considerable  difficulties.  The  platform 
was  occupied  by  j)iles  of  luggage  and 
crowds  of  moving  people,  which  natur- 
ally tends  to  give  the  floor  a  somewhat 
dark  and   blurred  appearance.     (It  is 


clock,  on  the  otlier  hand,  was  about 
5  foot-eandle.s  ;  while  the  lamps  them- 
selves may  be  regarded,  for  photo- 
graphic purposes,  as  over  1,000. 

Some  reference  to  the  conditions  of 
illumination  in  the  station  was  made 
at  the  meeting  of  the  Illuminating 
Engineering  Society  by  Mr.  J.  G. 
Clark.  Inverted  high-pressure  lamps 
(56  in.)  are  now  employed.  It  is  inter- 
esting to  note  that,  when  the  change 
was    made    from    upright   to   inverted 


curious  to  notice  that  among  all  the 
di.stributed  luggage  one  single  bag 
apparently  remained  untouched  during 
the  exposure,  and  has,  therefore,  ap- 
peared in  the  photograph.)  The  diffi- 
culty of  securing  the  correct  exposure 
was  accentuated  by  the  fact  of  tlie  sur- 
roundings being  so  dark  in  comparison 
with  the  hghts.  Measurements  witli 
the  Holophane  Lumeter  showed  that 
the  siH'face-brightuess  of  the  roof  girders 
was  only  about  005  foot-candle  ;    the 


burneis  some  years  ago,  it  «as  found 
that  a  saving  of  40-50  per  cent  of  gas 
had  been  made,  while  the  illumination 
was  maintained  at  practically  the  same 
figure  as  before.  At  the  present  time 
the  minimum  illumination  on  the 
platforms  thus  lighted  is  about  0-2-0'25 
foot-candle,  thus  agreeing  very  well 
with  the  desirable  minimum  suggested 
by  Mr.  Haydn  T.;  Harrison  for  well- 
lighted  main  stations.  ' 
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Light  from  the  Earliest  Times. 

An    account    o(    some    lumps  in    the  colle.-lion  or  Mi'.  .1.  W.  Jolinston   (Fellow 
Antiquaries  of  Scotlanri),  and  of  a  lecture  recently  delivered  by  liini  on  th 


of  the   Society  ot 
i  sntiject. 


It  «ill  be  recalled  that  some  months 
ago  reference  was  made  in  The  Illu- 
minatimj  Engineer  to  a  most  interesting 
Ifclure  on  ancient  forms  of  lamps  and 
ilhiiiiiiiating  apparatus  delivered  at 
Hendon  by  Mr.  J.  W.  Johnston.*  By 
tlie  great  kindness  of  Mr.  Johnston 
we  have  been  favoured  witli  a  copy  of 
tlie  manuscript  of  tills  lecture,  and 
were  also  given  an  opportunity  of 
inspecting  and  taking  ])hotographs  of 
his  unicpie  collection  of  old  lamps. 
In  this  article  we  shall  describe  some 
of  these  interesting  relics,  the  informa- 
tion being  based  mainly  on  Mr.  John- 
ston's lecture,  supplemented  by  ex- 
tracts from  some  works  on  these  sub- 
jects which  he  has  kindly  placed  at 
our  disposal. 

The  study  of  these  old  relics  is  of 
engrossing  interest.  To  tlie  antiquary 
and  the  historical  student  it  is  a  duty 
to  preserve,  while  we  may,  tlie  fast- 
disappearing  traces  of  past  ages.  Few 
things  are  more  remarkable  than  tlie 
rapidity  with  which  old  articles  are 
replaced  by  sweeping  modern  innova- 
tions. Many  old  forms  of  oil  lamps, 
for  example,  such  as  were  in  common 
use  everywhere  in  tlie  British  Isles 
before  the  introduction  of  paraffin  and 
petroleum,  have  disappeared  so  com- 
pletely that  there  are  only  a  few 
specimens,  in  various  museums  and 
private  collections,  still  in  existence. 

But  these  ancient  methods  of  illu- 
mination have  for  us  a  certain  technical 
interest.  The  expert  lighting  engineer 
can  learn  much  by  studying  the  his- 
torical development  of  methods  of 
illumination  and  their  influence  on 
social  conditions.  In  dealing  with  pro- 
blems in  illumination  where  artistic 
considerations  are  of  importance  such 
knowledge  would  stand  him  in  good 
stead.  And  the  ornamental  design 
of  many  old  forms  of  oil  lamps  and 

*  JJhm.  B^ng.,  Lond.,  May,  1912,  p.  228, 


candlesticks,  &c.,  would  often  furnish 
some  valuable  hints  to  the  tixlure- 
designer  of  to-day. 

There  can  be  no  question  that  light 
has  plaj'cd  a  great  part  in  moulding 
methods  of  thought  and  religious  obser- 
vances. It  formed  an  integral  portion 
of  the  observances  and  ritual  of  the 
veiy  oldest  sects,  and  Dr.  M.  Gaster* 
has  shown  how  the  worship  of  old 
Babylonian,  Eg\'ptian,  and  even  later 
beliefs  can  be  traced  ultimately  to 
the  worship  of  the  heavenly  bodies. 
The  very  names  of  the  heathen  deities 
are  those  of  the  sun,  the  moon,  and 
the  planets  (e.g.,  Ra,  "  the  Sun,"  one 
of  the  chief  gods  of  Egypt,  and  JuiDiter, 
Neptune,  Mars,  &c.,  in  Roman  mytho- 
logy)- 

Many  superstitions  are  also  con- 
nected with  light  and  the  observance 
of  natural  phenomena.  "  .Jack  o'  Lan- 
tern," or  "  Will  o'  the  Wisp  " — the 
faint  flame  sometimes  seen  floating 
above  marshy  grounds — was  supposed 
to  lure  travellers  to  their  destruction. 
The  light  of  the  glow-«orm  and  the 
firefly  have  also  been  attributed  to 
supernatural  origin,  and  in  the  most 
remote  antiquity  there  were  "  sacred 
fires  "  consisting  of  ignited  natural 
gas  and  inflammable  vapours  issuing 
from  the  earth. 

It  is  very  micertain  when  man  first 
learnt  the  art  of  producing  fire.  The 
fable  attributes  to  Prometheus  the 
stealing  of  the  art  from  heaven.  Virgil 
and  Pliny,  both  of  the  first  century, 
mention  the  production  of  fire  by 
striking  stones  together  and  by  friction 
with  pieces  of  wood. 

At  a  much  later  date  both  these 
methods  were  slio^\ii  to  be  in  common 
use  among  many  savage  races.  Capt. 
Cook  in  1770  witnessed  and  described 
the  use   of  fire-sticks   by  the  natives 

*  nium.  Eng.,  Lond.,  vol.  ii.   1909,  pp.  371,  462, 

r,20,  58C,  G6t),  7.S1   804. 
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in  eastern  Australia,  the  process  only 
occupying  about  two  minutes.  Similar 
metliods  arc  practised  by  people  in 
many  remote  lands — in  Greenland, 
Brazil,  and  jirobalily  in  many  otlier 
countries. 

A  later  development  of  this  principle 
was  the  tinder-box,  in  which  a  spark 
was  produced  by  the  rubbing;  or  strik- 
ing of  a  flint  with  steel  (an  old  file  being 
often  used  for  the  purpose).  Tlie  spark 
was  caused  ,o  ignite  some  inflammable 
tinder,  originally  a  piece  of  well- 
scorched  linen  being  used,  and  later 
brown  paper  soaked  in  a  solution  of 
saltpetre  and  dried.  The  material,  how- 
ever, varied  in  different  countries.  It 
is  most  interesting  to  see  how  wide- 
spread the  use  of  such  devices  became. 
Not  only  was  the  tinder-box  known  in 
Europe,  but  it  A^as  in  common  use 
in  Ch  na,  Japan,  Thibet,  and  other 
Eastern  countries,  and  some  very 
elaborate  and  costly  specimens  have 
been  preserved.  Several  examples  of 
these  appliances  are  to  be  seen  in 
Fig.  2,  including  an  early  French 
variety  coming  from  Canada,  a  horn 
tinder-box  from  Jamaica,  and  a  pocket 
flint  and  steel  from  Aberdeenshire. 

The  evolution  of  matches  was  a  very 
gradual  process.  An  ingenious  early 
contrivance  consisted  in  the  enclosure 
of  a  piece  of  phosphorus  within  a  tube. 
The  j>hosphorus  could  be  brought  to 
ignition  by  merely  driving  in  a  piston 
and  compressing  the  air. 

It  was  not  until  1833  that  phos- 
phorus matches  were  made  a  success. 
Sulphur  matches  were  used  in  con- 
junction with  tinder-boxes,  being  ig- 
nited from  the  burning  tinder.  An- 
other form  of  match,  the  "  Prome- 
thean," was  invented  in  1828.  This 
involved  a  glass  tube  containing  sul- 
phuric acid  placed  within  a  mixture 
of  chlorate  of  pota  h  and  sugar.  To 
produce  a  light  the  end  of  the  tube  was 
broken  off  by  a  pair  of  ni])pers  (sup- 
plied with  the  box),  and  the  acid 
being  liberated  set  fire  to  the  potash 
and  sugar,  and  so  to  the  roll  of  paper 
attached.  The  Inciter  or  friction 
matches  were  first  produced  liy  John 
Walker,  a  chemist  of  Stockton-on- 
Tees,  in  1827.  a  ))ox  of  fiftv  being  sold 


for  lialf  a  crown,  but  the  safety  matches 
of  to-day  were  not  invented  imtil  1855. 

That  the  principle  of  the  tinder-box 
is  still  not  without  value  is  shown  by 
the  recent  Continental  introduction  of 
a  device  utilizing  the  sparks  produced 
by  rubbing  the  mineral  cerite  to  ignite 
petrol-vapour.  The  device  is  really 
nothing  but  a  more  perfect  and  scien- 
tific form  of  tinder-box.  It  furnishes 
an  interesting  example  of  the  improve- 
ment of  discarded  inventions  of  the 
past.  Another  testimony  to  its  con- 
venience is  provided  by  the  tinder- 
box  served  out  to  Britisli  soldiers 
during  the  South  African  War,  and  in- 
vented by  Edward  Lovett  of  Croydon. 
Tliis  eontained,  as  well  as  flint,  steel, 
and  tinder,  a  glass  for  concentrating 
the  rays  of  the  sun.  Focussing  the  rays 
of  the  sun  by  a  burning-glass,  in  order 
to  ignite  inflammable  substances,  is 
of  ancient  origin,  and  appears  to  be 
not  without  merits  in  countries  in 
which  strong  and  continuous  sunlight 
is  nearly  always  available. 

Let  us  now  pass  on  from  methods  of 
ignition  to  illuminants. 

Some  vessels  believed  to  have  been 
used  as  lamps  by  prehistoric  men  have 
been  found  in  the  British  Isles.  For 
example,  Mr.  J.  Romilly  Allen  men- 
tions the  stone  lamps  of  the  Iron  Age 
that  have  been  unearthed  in  this 
country,  and  also  the  recovery  of  chalk 
cups,  which  apparently  acted  as  re- 
ceptacles for  inflammable  material, 
from  the  ancient  flint  mines  of  Brandon. 
Suffolk.* 

But  it  is  to  the  East  that  we  must 
go  for  the  most  complete  records 
of  antiquity.  The  ancient  Egyptians. 
Cireeks.  Romans,  and  Hebrews  all 
devised  more  or  less  elaborate  methods 
of  illumination,  and  in  Mr.  Johnston's 
collection  there  are  several  hundreds 
of  such  lamps,  some  of  them  dat  ng 
from  many  years  B.C.  Such  lamps 
were  frequently  made  of  clay  or  terra- 
cotta in  place  of  the  stone  appliances 
dating  from  prehistoric  times.  In  Fig.  1 
is  shown  quite  a  series  of  such  lamps, 
numbered  and  classified  by  Mr.  John- 
ston.     No   17  is  of  the  simple  black 

*  'The  Archaeology  of  Ligbtinc  Appliance?,' 
Proceeding"  of  the  Society  of  Anti(|uaries  of 
Scotland,  vol.  .Nxii.  p.  79, 
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stone  prehistoric  variety.  Others,  com- 
ing from  Karnak,  Tliebes,  and  Beni 
Hassan,  are  of  pottery,  in  some  cases 
with  a  coloured  glaze.  In  all  cases 
the  method  appears  to  have  been  merely 
to  produce  a  simple  vessel  to  contain 
fat  or  oil,  .such  as  could  be  conveniently 
carried  in  the  hand  and  would  rest 
securely  on  a  flat  bottom  when  set 
down.     The  s'mp'.est  forms  only  utilize 


most  interesting  to  observe  how,  for 
hundreds  of  years,  the  essential  point.s 
in  the  design  of  these  lamps  remained 
the  same,  and  to  contrast  this  rate  of 
progress  with  that  of  the  last  ten  years 
— that  have  seen  the  development  of 
the  metal  filament  lamp,  tl;e  flame  arc, 
the  higli-pressurc  gas  lamps,  and  otlier 
entirely  new  forms  of  illumination  1 
But   our  records   do  not   stop  short 


Fig.  1.— Gioun  of  Pjgyiiliuii  Pottery  and  Bi-oiize  rjamjis.     (3G  Specimcus.l 
(1)  Red  Clay  Lamii,  wilh  original  wick,  Thebes. 
(2|  Coptic  Lamp,  ornamented  with  Frog,  Karnak. 

(3)  Terra  Cotta  Lamp,  5  wick?,  Thebes 

(4)  Prehistoric  Red  Clay  La:np,  ornamented  with  concentric  circles,  pottery 

witli  similar  circles  dated  back  4,777  B.C..  Thebes. 
(.o)  Red  Long-Shaped  Clav  Lamp  ornamented,  Thebes. 
id)  Bronze  Lamp,  Beni  Hif.«an.  Minieh,  Upper  Egypt. 

(7)  Greek  Lamp,  with  lug  on  left,  Karnak. 

(8)  Clay  Lamp,  peculiar  shape,  w.th  lug  underneath,  Tliebes. 
{'.))  Clay  Lamp  resembling  the  face  of  god  Bess,  Karnak. 

tin)  Gre'co-Egv]  tian  Lamp,  ornamented  with  the  head  of  Serapis. 

(11 )  Clay  Lamp,  richly  ornamented,  Thebes. 

(12)  Lamp  carved  out  of  stone,  Thebes. 

(15)  Bronze  Lain]i,  Karnak. 

(H)  Brot  ze  Lamp,  fir.e  work.  Karnak. 

(].■>)  Clay  Lamp,  ornamented  witb  face,  Arabic  imitation  of  Roman,  Luxor. 

(16)  Teri-a  Cotta  Lamp,  20  wicks,  Beni  Hassan,  Minieh,  Upper  Egypt, 

(17)  Black  Stone  Lamp,  prehistoric,  Karnak. 
(IS)  Dark  Red  Clay  Lamp,  2  wicks,  Karnak. 

(I9i  'I  erra  Cotta  Standard  Lamp,  3  wicks,  Karnak. 
(20)  Blue  Green  Glaze  Roman  Pottery  Lamp,  Karnak. 
(211  Clay  Incense  Burner.  Beni  Haspan,  Minieh,  Upper  Egvpt. 
(22)  Bronze  Lnmp  (unfinished),  no  hole  for  wick,   Beni  Hassan,  Minieh,  Upper 
Egvpt. 


a  single  wick,  but  others  are  mere 
complicated,  and  it  will  be  seen  that 
No.  16,  from  Beni  Hassan,  has  as 
many  as  twenty. 

From  a  utilitarian  standpoint  the 
lamps  are  exceedingly  primitive,  and 
the  light  they  gave,  with  the  available 
fats  or  crude  oils  of  that  day,  nust 
have  been  exceedingly  feeble.  Many 
of  these  lamps  date  from  several 
hundred    vears    before    Christ.     It    is 


of  a  few  hundred  j'ears  B.C.  The  most 
remarkable  lamp  historically — shown 
in  Fig.  1 — is  No.  4.  This  is  believed 
to  go  back  to  no  less  than  4777  B.C., 
the  date  of  Mena,  the  first  king  of 
Egypt,  and  is  j)roved  to  have  existed 
before  this  time  by  the  curious  con- 
centric circles  marked  upon  the  vessel, 
which  are  characteristic  of  the  decora- 
tions of  this  early  period.  Yet  even 
this  lamp  really  presents  little  difference 
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in  design  or  efficiency  from  tliose  in 
use  even  down  to  the  fifth  centiiiy  a.d. 

But  if  these  early  lamps  show  little 
sign  of  inventive  ability  as  compared 
with  modern  illuminants,  thej'  are 
interesting  for  their  aesthetic  design 
and  decoration.  In  many  cases  these 
early  lamps  have  been  very  carefully 
shaped,  both  with  a  view  to  utility 
and  ajjpearance.  For  example,  the 
form  is  such  as  to  give  maximum 
stability,  and  when  no  handle  is  pro- 
vided, ingenious  slots  and  excrescences 
are  made  on  the  surface  so  as  to  give 
a  good  gri2i.  In  addition  to  thi.'s,  both 
the  Eiyptian  and  the  later  Etruscan 
clay  lamps  are  often  exceedingly  \\'ell 
proportioned,  and  much  thought  has 
evidently  been  given  to  their  embellish- 
ment. The  same  applies  to  pedestals 
designed  to  carry  tliese  lamps.  Lamps 
often  show  quite  distinct  features, 
according  to  the  use  for  which  they 
are  intended  (those  used  in  the  home, 
for  example,  differing  in  shape  and 
design  from  those  intended  for  use  in 
the  temple). 

A  somewhat  curious  circumstance 
mentioned  by  Mr.  R.  C.  Clephan, 
F.S.A.,*  is  that  practically  no  lamps 
have  been  found  among  the  Egyptian 
tombs.  Yet  the  elaborate  decorations 
in  the  interior  of  these  huge  catacombs 
could  hardly  have  been  accomplished 
without  the  aid  of  some  tolerably 
efficient  form  of  artificial  illumination. 

In  the  lamps  of  somewhat  later  date 
more  elaborate  shapes  and  decorations 
came  into  vogue.  From  the  study  of 
the  figures  graven  on  the  ancient 
Roman  and  Greek  lamps  much  can  be 
learnt  In  a  most  remarkable  Ijook, 
published  in  Paris  in  1719.  illustrations 
of  a  considerable  number  of  such 
lamps  are  given. f  In  some  cases  very 
grotesque  and  fantastic  shapes  are 
adopted.  For  exami^le.  the  handles 
are  made  in  tlie  shape  of  a  swan's  neck, 
or  the  lamps  in  the  form  of  elephants, 
snails,  and  curious  birds  and  beasts, 
often  carved  Avith  a  great  deal  of 
elaborate    ingenuity.     In    some    cases 

*  '  Terra-cotta  Lamps.'  Proceedings  of  the 
Society  of  Antiquaries  of  Scotland,  vol.  v. 

t  L'Antiquite  e.xpliquee  et  reprfenntfe  en 
fiaures,  vol.  jinccxix,  by  Dom  Bernard  de 
Moi;tf;uicon. 


grotesque  figures  carry  a  wick  issuing 
from  an  enormous  mouth  ;  or  the 
wick  is  made  to  project  from  a  vessel 
in  the  form  of  a  sandal,  &c.  In  some 
of  the  larger  lamps  complete  historical 
incidents  or  legends,  such  as  the  Fall  of 
Troy,  are  depicted. 

Sometimes,  too,  the  lamps  are  conse- 
crated to  certain  deities — Serapis,  Mer- 
cury, Jupiter.  &c.,  and  the  \\hole 
design  is  worked  out  with  a  symbolic 
expression  of  the  presumed  charac- 
teristics of  the  god  to  which  it  is 
dedicated.  A  very  common  practice 
was  also  to  make  the  lamp  in  the  form 
of  a  cock  : — 

'The  cock  that  is  the  trumpet  to  the  morn 
D.ith  with  his  l.ifty  and  shrill  sounding  throat 
Awake  the  God  of  Day." 

However,  the  cock  seems  to  have 
become  rather  curiously  associated  with 
the  Prince  of  Evil.  Harold  Bayley 
says  :  "  In  England,  at  any  rate,  the 
cock  was  regarded  with  disfavour  by 
the  Church,  as  a  sort  of  deviFs  mes- 
senger from  his  crowing  after  Peter's 
denial.  Throwing  at  cocks  with  a 
stick  was  a  Shrove  Tuesday  pastime, 
which  was  enjoyed  by  many  divines 
as  a  pious  exercise."  In  the  early 
Coptic  lamps,  and  in  lamps  used  in 
Christian  churches,  the  cross  was,  of 
course,  a  common  embellishment,  and 
there  were  also  representations  of 
Scriptural  events. 

It  would  seeni  that  one  of  the  very 
earliest  and  obvious  of  all  ilhmiinants 
was  the  torch.  This  frequently  con- 
sisted merely  of  a  splinter  of  resi- 
nous and  inflammable  wood,  pine 
being  frequently  used.  Such  torches 
gave  a  smoky  and  wavering  light,  but 
they  were  for  long  the  recognized 
method  of  illumination.  Sir  Walter 
Scott,  in  '  The  Legend  of  Montrose,' 
describes  a  banquet  in  the  hall  of  the 
House  of  ]\Ienteitli,  when  "  behind 
every  seat  stood  a  gigantic  Highlander 
. .  .  .holding  in  liis  right  hand  his  drawn 
sword  with  the  point  turned  down- 
wards, and  in  the  left  a  blazing  torch 
made  of  bog-pine." 

Forms  of  clips  to  hold  the  kindled 
splinter  or  rush-light  were  in  common 
use  in  remote  districts  until  quite 
recent  times.    It  will  be  recalled  that, 
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in  referrins;  to  von  Benesch's  Mork  on 
'  Illumination  in  the  Middle  Ages.'  a 
view  was  given  of  an  old  smithy  in 
Miihlviertel  (Austria),  in  which  such 
an    adjustable     clip    was     used.*     In 


and  '•  peermen  "  from  Scotland  being 
shown. 

The  material  burned  was  usually 
either  splinter  of  fir  or  rush-light. 
Such  fir  splints  are  termed  "  peermen," 


Fig.  2.— Group  of  Rushlights,  "  reermeii,"  Tinder  Boxes  and  Stone  Lamp.    (14  Specimens.) 

(1)  Rushclip,  Ireland. 

(2)  Rushclip,  Wales. 
(.S)  Rushclip.  Ireland. 

(4)  "  Peerman,"  Aberd'^enshire,  very  primitive,  being  all  wood. 

(5)  '  Peerman."  Banffshire. 

(6)  Primitive  Stone  Lamp,  Aberdeenshire. 

(7)  Domestic  Tinder  Box,  tlint,  steel,  tinder,  and  damper. 

(8)  Tinder  Box,  Canada,  early  French  period. 

(9)  Horn  Tinder  Box,  Jamaica. 

(10)  Pocket  Flint  and  Steel,  Aberdecn.shire. 


F  g.  2  we  see  a  selection  of  the  apparatus 
of  this  kind  in  Mr.  Johnston's  collec- 
tion, rush-clips  from  Ireland  and  Wales 

»  Ilium.  Emj.,  Lond.,  vol.  ii ,  10(J!>,  iii>.  :>ih,  (iUO. 


or  "  puirnie'i  "  (poor  men),  in  Scotland. 
The  origin  of  the  name  arose  from  the 
fact  that  poor  men,  vagrants,  or 
tramps  ("  gab^rlunzies,"  as  thej^  were 
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called)    cut   the   splinters    and   turned    or   grease,    the   careful   housewife   fre- 
an    honest   psnny    by   selling    bundles    quently    using    the    residue    from    her 


about  the  country  at  a  shilling  each. 

The  rush -light  dates  back  to  very 
early  days,  but  was  in  quite  common 
use  until  about  fifty  yeai's  ago.  Gilbert 
White,    in    his     '  Natural    Histoi-y    of 


bacon-pot  for  the  purpose.  In  other 
cases  coarse  animal  oils  were  used.  A 
good  rush  about  2  ft.  4  in.  long  would 
burn  for  ,very  nearly  an  hour,  and  it 
is  estimated  that  a  poor  family  could 


Fici.  :i.— Group  of  Hanging  Lamp?.    (G  Specimens) 

(1)  Incense  Lamp,  pewter  and  copper,  with  brass  bill,  Italy,  tix'eeiith 

century. 

(2)  Egyptian  Mosipie  Lamp  bras?,  inlaid  with  enamel. 
{■i)  Cli'iircli  I/iiiip,  lira-s,  seven  wicks. 

(4)  Eayptiiiii  Mdscpie  Lamp,  pierced  bras',  with  coloured  glas.-!. 

(.5)   Egypti;tn  jMosipie  Lamp,  brass,  inlaid  with  silver. 

(6)  EgvptiiU  Mosque  Lamp,  3  lights,  beautifully  pierced  brass. 

The  Egyptian  Lamps  are  from  Thebes,  Karnak,  and  Cairo. 


Selborne  '  (1775),  describes  their  manu- 
facture in  some  detail.  It  was  quite 
a  complicated  process,  the  rushes  being 
succes.nively  cut,  allowed  to  rest  in 
water,  stripped  of  tlie  peel,  and  laid 
out  on  the  grass  to  bleach.  When 
dry,  they  were  dipped  in  scalding  fat 


enjoy  five  and  a  half  hours  of  light  for 
about  a  farthing.  iSometimes  the  burn- 
ing rush  was  allowed  to  rest  on  the 
top  of  an  old  chest  or  other  piece  of 
furniture,  and  wou'd  go  out  an  o- 
raatically  when  the  projecting  portion 
had    burned   a\\av.     The   edges   of  old 
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furniture  are  often  found  to  be  burned 
into  shallow  grooves  through  this 
practice.  The  rush-light  was  the  fore- 
runner to  the  wax  and  tallow  candle, 
and  was  utilized  in  the  poor  man's 
home  long  after  the  wax  candle  had 
become  tlie  usual  means  of  illumina- 
tion for  the  rich.  The  candle  has 
become  associated  with  many  popular 
sayings  :  "  The  game  is  not  worth 
the  candle,"  '"  Not  fit  to  hold  a  candle 
to. . . ."  ■'  He  burns  the  candle  at  both 
ends,"  (fee. 

Before  leaving  torches  and  candles, 
a  word  or  two  should  be  said  on  the 
'■  link-boys,"  whose  duty  it  was,  within 
the  memory  of  many  psople  no^^■  living, 
to  escort  pedestrians  home  by  torch- 
light on  dark  nights.  A  newspaper 
cutting  dated  May  14th,  1840,  refers 
to  "  the  last  of  the  link-men,"  so  that 
it  must  have  been  about  that  time 
that  the  profession  ceased  to  exist. 


Many  of  the  old  candlesticks  and 
chandeliers  were  of  most  pleasing 
design.  In  the  Middle  Ages  a  chande- 
lier containing  an  immense  number  of 
candles  was  a  very  usual  form  of  gift 
for  a  rich  man  to  make  to  the  Church, 
and  some  of  these  enormous  coronae 
are  to  be  seen  in  the  cathedrals  to  th's 
da}'.  In  some  instances  they  have 
been  converted  to  electric  light,  some- 
times with  rather  incongruous  results. 

Oil  lamps  have  also  played  a  great 
part  in  religious  worship,  the  finest 
varieties  of  oil  being  used.  Here, 
again,  the  actual  light  yielded  by  the 
lamps  was  relatively  insignificant,  but 
the  design  was  often  exquisite.  A 
series  of  lamps  of  this  kind  is  shown 
in  Fig.  3.  The  artistic  effect  of  the 
brasswork  will  be  noticed,  the  intricate 
pierced  pattern  on  the  Egyptian  mosque 
lamps  being  particularly  fine. 


(To  be  contimied.) 


The  Centenary  of  the  Gas  Light  &  Coke  Company. 


The  Gas  Lioht  &  (Joke  (Company, 
which  was  incorporated  by  Royal 
Charter  on  Ajwil  30th,  1812,  recently 
celebrated  its  centenary,  and  some 
account  of  its  history  has  been  issued 
in  the  form  of  an  interesting  and  well- 
illustrated  book. 

The  growth  of  this  enormous  under- 
taking is  traced  from  its  first  beginning, 
\\lien  £20,000  was  subscribed  for  the 
lighting  of  Pall  Mall,  up  to  the  present 
time,  when  it  serves  an  area  of  125 
square  miles,  and  manufactures  as 
much  as  25,000  millions  of  cubic  feet 
of  gas  in  one  year. 

Several  interes  ing  historical  facts 
are  brought  out — e  g.,  that  the  price 
of  gas  in  the  early  days  was  I5s.  per 
1,000  cubic  feet — just  six  times  the 
price  at  the  present  time.  Then  the 
gradual  absorption  by  the  Company 
of  many  smaller  undertakings  is  referred 
to,  and  it  is  pointed  out  that  an  im- 
portant result  of  these  amalgamations 
was  the  erection  of  the  great  Beckton 
gasworks,  which  allowed  of  several 
smaller  establishments  in  central 
London   being  closed. 


A  very  important  step  in  the  progress 
of  the  ('n:iipaii>-  was  taken  when,  after 
Mr.  Corlic't  Woodall's  appointment  to 
the  governorship,  he  established  a  sales 
department,  -with  a  vie  r  to  gaining 
better  relations  with  the  public  by 
giving  good  service,  and  also,  by 
advertising  and  canvassing,  to  push 
the  sales  of  gas.  This  poUcy  has  been 
ver\'  ably  carried  out  by  Mr.  F.  W. 
Goodenough,  who  was  appointed  con- 
troller of  the  new  department,  and 
whose  name  is  famihar  to  readers  of 
this  journal  as  the  Cha'.rman  of  Council 
of  the  Illuminating  Engineering  Society. 

The  introduction  of  the  system  of 
co-partnership  has  given  every  em- 
ployee of  the  Company  a  direct  interest 
in  its  i^rosperity,  and  all  the  ^\orkers 
are  encouraged  by  the  provision  of 
lectures  and  courses  of  instruction  in 
the  various  branches  of  gas  lighting, 
to  quahfy  for  higher  positions  in  the 
service  of  their  Company. 

The  Gas  Light  and  Coke  Company 
may  well  be  congratulated  on  attaining 
its  centenary  with  such  a  good  augury 
for  future  prosperity. 
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The  Lighting  of  the  Gymnasium  at  the  Polytechnic, 
Regent  Street. 

By  an  Engineering  Correspondent. 


The  accompanying  illustration  shows 
the  method  of  lighting  adopted  at  the 
Regent  Street  Polytcclinir  Gymnasium. 
Tungsten  lamjjs  aiul  Hoiojihane  reflec- 
tors are  studded  in  the  panels  in  the 
ceihng,  the  arrangement  being  designed 
witli  a  view  to  concentrating  a  flood 
of  light  over  the  floor  witliout  producing 
any    inconvenience    from    glare.     The 


position  as  the  audience  at  the  theatre, 
in  seeing  only  the  illuminated  objects, 
and  not  the  means  by  which  this 
illumination  is  produced. 

This  is  a  point  which  might  well  be 
borne  in  mind  in  arranging  the  lighting 
of  such  displays.  It  is  essential  to 
produce  a  fairly  strong  light  over  the 
entire  floor,  so  as  to  enable   the  per- 


1''IG.  1.     Ligliting  of  tlie  li_\  ninasium,  the  I'liljtoclinic,  i;t;;riit  .Street,  Luudoii,  W. 

(from  the  Hoor). 

Photograph  taken  entirel.v  by  artiiciai  light. 


method  of  flxing  the  lights  direct  on 
the  ceiling  is  very  advantageous  in 
this  respect.  A  performer  on  the  hori- 
zontal bar,  seen  in  the  background, 
for  example,  would  be  quite  unconscious 
of  the  lights  above,  and  a  spectator 
from  the  gallery  would  not  be  able  to 
see  the  lights  at  all.  He  would,  in 
fact,    be    in    the    same    advantageous 


formaiice  to  be  seen  with  ease.  But 
it  is  possibly  even  more  important  to 
screen  bright  sources  of  light  from  the 
eyes,  or  at  least  'to  keep  them  out  of 
the  direct  range  of  view.  Such  defects 
might,  perhaps,  not  be  verj^  noticeable 
during  a  casual  visit,  but  make  them- 
selves distressingly  evident  to  any  one 
sitting  in  the  room  for  some  hours. 
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Novel  Luminous  Airship  Signals. 

By  a  Corrkspondent. 


The  rapid  progress  of  aviation  and 
aeronautics  demands  tlie  develojjment 
of  a  system  of  signals  which  will  enable 
pilots  to  find  their  way  in  the  air,  and 
will  also  indicate  convenient  landing- 
places,  atmo.spheric  conditions,  &c. 
Some  of  the  most  important  events  of 
the  year  are  long  cross-country  flights. 
Racing  in  small  closed  circuits  will 
gi'adually  be  abandoned.  The  estab- 
lishment of  regular  lines  of  airship 
transit,  as  proposed  by  C'ou!it  Zeppelin, 
and  the  success  of  aerial  touring  in 
general,  also  depend  upon  the  invention 
of  .such  a  .system  of  signals. 

One  proposed  method  involves  the 
construction  of  special  aeronautical 
charts  :  another  requires  merely  the 
establishment  of  easily  visible  signals 
by  which  the  pilot  can  find  his  position 
on  the  very  accurate  ordnance  maps 
which  are  commonly  used  as  stand- 
ard maps  in  the  principal  European 
countries.  In  the  French  system  the 
country  is  divided  into  258  districts, 
each  of  which  extends  about  38  miles 
east  and  west  and  24  miles  north  and 
south,  and  is  represented  by  a  num- 
bered section  of  tlie  map. 

According  to  one  proposed  system  of 
signals,  a  large  rectangle  having  the 
proportions  of  the  corresponding  map 
section,  and  in  the  correct  relative 
position  to  the  points  of  the  compass, 
will  be  marked  out  on  the  roof  of  a 
balloon  shed  or  other  building,  or  on 
the  ground  (and  presumably  lighted 
artificially  during  the  night  time).  The 
rectangle  is  marked  with  the  number 
of  the  section,  and  the  exact  position 
of  the  locality  in  the  section  is  indicated 
by  a  conspicuous  mark.  A  glance  at 
any  one  of  these  signals  near  which  he 
passes  will  show  the  pilot  his  exact 
place  on  the  maps,  so  that  he  may  not 
be  long  lost  or  far  astray  if  the  signals 
are  .sufficiently  numerous.  A  pre- 
determined course  can  be  followed 
^vithout  carrying  a  set  of  maps.     It  is 


necessary  only  to  draw,  on  a  small  card, 
a  rough  outline  of  the  sections  crossed 
by  tlie  course  and  the  adjacents 
thereto,  to  mark  each  section  with  its 
proper  numljer.  to  mark  the  positions 
of  the  starting  and  the  destination 
jioints,  and  to  connect  these  points 
with  a  straight  line. 

If  the  signals  are  oompo.sed  of  white 
lines  on  a  black  background,  or  con- 
versely, they  need  not  be  very  large 
in  order  to  be  visible  at  a  considerable 
distance.  A  rectangle  12  ft.  broad  and 
20  ft.  long,  with  lines  20  in.  wide  and 
figures  6  ft.  in  height  (in  actual  use  at 
Mourmelon)  is  easily  seen  from  a 
distance  of  I  mile  and  an  elevation  of 
600  ft. 

In  another  system,  endorsed  by  the 
French  National  Aerial  League,  each 
signal  will  consist  of  two  numbers, 
indicating  the  distance  in  kilometers 
north  or  south,  and  east  or  west  of 
Paris.  These  signals  can  also  be  used 
in  combination  with  the  ordnance  maps. 

The  lines,  figures  and  background 
may  be  painted,  or  be  composed  of 
coloured  tiles,  &c.  Figures  composed 
of  silvered  glass  balls  have  been  em- 
ployed in  experiments  at  the  Eiffel 
Tower  in  Paris. 

Some  of  the.se  signs  are  illustrated  in 
Figs.  I  and  2.  The  glass  spherical  ball 
has  the  effect  of  concentrating  the 
light,  a  process  which  is  aided  by  the 
silver  backing,  so  that  at  a  little  dis- 
tance tlie  letters  so  made  up  stand  out 
very  brilliantly  in  daylight,  irrespective 
of  the  direction  from  which  they  are 
seen.  They  could  also  be  illuminated 
by  artificial  means  during  the  night 
time  {e.g.,  by  directing  upon  them  the 
light  from  several  powerful  arc  lamps). 

A  person  possessing  good  sight  can 
distinguish  parallel  lines,  properly  illu- 
minated, when  each  line  and  space  has 
an  angular  breadth  of  1  minute,  and 
can  recognize  Roman  capital  letters 
\\-hich  subtend  an  angle  of  5  minutes. 
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Hence  the  letters  of  signals  for  the  use 
of  aviators  flying  1,000  ft.  above  gi'ound, 
should  be  at  least  16  or  18  in.  high, 
and   should   be   composed   of   lines   at 


vision,  like  that  of  most  persons,  may 
be  somewhat  impaired,  and  if  he  is 
alone,  his  attention  is  distracted  b\'  the 
control  of  his  machine ;    while,  even  a 


Fig.  1. — Showing  a  sign  made  of  glass  halls  exliibiled  on  the  Terrace  of  the  Trocadern.  Pari 


Fig.  2. — Showing  figures  outlined  in  glass  balls. 
least    3^  in.    broad.     These,    however,     separate  observer  finds  it  difficult  to  re- 
are  lower  limits,  which  hold  only  for    cognize  objects  which  he   passes  at  a 
motionless,  attentive,  and  keen-sighted    speed  of  50  miles  per  hour,  or  75  ft.  per 
observers.     The  aviator's  acuteness  of    second.  Hence  the  figures  should  be  from 
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3  to  5  ft.  higli,  and  their  lines  from  7  to 
12  in.  broad.  The  "antique"  capital 
letters  and  Arabic  numerals  adapted  for 
oculi.sts"  use  by  the  international  oph- 
thalmological  congressjof  Naples  in  I90I, 
are  the  best  for  aeronautical  signals. 
Although  vision  is  more  acute  in  the 
open  air  at  noon  in  clear  weather  than 
in  an  oculisfs  examining  room,  it 
must  be  remembered  that  only  one 
day  in  three  is  clear,  that  aviators 
prefer  the  relatively  calm  morning  and 
evening  hours,  when  mists  are  freciuent 
and  sun-liglit  is  less  intense,  and  that  the 
air  above  large  cities  is  usually  laden 
with  dust  and  smoke.  These  conditions 
limit  the  colours  u.sed  in  signals  to 
black  and  white,  or  very  dark  and 
light  tints.  As  four  or  five  men  in  one 
hundred  are  more  or  less  colour-blind, 
coloured  signals,  which  have  caused 
many  accidents  on  railroads  and  in 
navigation,  should  be  rejected. 

In  Germany,  it  has  been  suggested 
to  divide  the  country  into  districts, 
and  to  designate  each  district  by  a 
nuniber  and  a  letter,  which  would  be 


exhiljited  on  roofs  or  on  signs  suspended 
from  captive  balloons. 

For  the  guidance  of  aviators  and 
aeronauts  at  night  a  German  inventor 
has  devised  a  translucent  red  balloon 
about  8  ft.  in  diameter,  containing  an 
electric  light  of  100  candles  or  more, 
and  moored  by  means  of  an  electric 
cable. 

These  balloons  arc  easily  distin- 
guished from  other  lights,  and  from 
stars,  and  can  be  seen  from  a  great 
distance.  Some  are  already  used  near 
Berlin  for  guiding  the  nocturnal  flights 
of  an  advertising  airship.  It  is  clear 
that  the  design  of  these  signs,  and  the 
method  of  illuminating  them  so  as  to 
be  clearly  seen  from  a  distance,  offers 
a  fascinating  field  for  study  to  the 
lighting  engineer.  Information  is  still 
recjuired  as  to  the  order  of  brilliancy 
necessary  to  enable  objects  to  be  most 
easily  seen  at  a  certain  distance,  and 
the  question  of  the  colour  of  the  light, 
as  well  as  its  brilliancy,  may  prove  to 
be  of  considerable  importance. 


Correcting  the  Hefner  Lamp  for  Atmospheric  Moisture. 

By  F.  K.  Richtmyer 
(Professor  at  Cornell  University,  Ithaca,  U.S.A.). 


One  of  the  troublesome  features  of 
the  Hefner  lamp  is  the  comparatively 
large  correction  on  account  of  variation 
in  atmcspheric  moisture.  In  labora- 
tories where  the  Hefner  is  extensively 
used,  charts  are  prepared  from  which 
these  corrections  may  be  made  graphic- 
ally. But  where  the  lamp  is  used  only 
infrequently  one  does  not  take  the 
time  to  ])repare  a  chait,  and  the  correc- 
tion (if  made  at  all  !)  must  be  made  by 
a  rather  long  computation.  For  these 
latter  cases  the  accompanying  curves 
may  be  found  useful. 

One  of  the  most  common  methods  of 
measuring  the  moisture  content  of  the 
atmosphere  is  by  use  of  the  so-called 
"  wet  -  and  -  dry  -  bulb  ' "  thermometers. 
This  method  is  u.sed  here.  By  use  of 
LiebenthaFs  equation 

2/=1049-  00553:, 
values  of  the  intensity  of  the  Hefner 
were    computed    for    wet-bulb    deiuTs- 


sions  of  0",  2°,  4^ — 16°  Centigrade. 
This  series  of  curves  was  then  plotted 
with  dry-bulb  temperatures  as  abscissa3 
and  the  intensity  of  the  Hefner  in  HK 
as  ordinates. 

For  those  who  use  the  Fahrenheit 
thermometer,  a  conversion  curve  (the 
diagonal  straight  line)  shows  the  value 
in  Centigrade  temperature  of  any 
F'ahrenheit  temperature. 

To  illustrate  the  use  of  these  curves 
the  following  examples  will  suffice  : — 

Example  1. 
Drv  bulb  .  .  .  .      18-4"C. 

Wet  bulb  .  .  .  .      15-2 

Wet  bulb  depression   .  .        ?>'l 
Hefner  intensity  . .  Dd?  HK 

Example  2. 
Dry  bulb  .  .  .  .  75°F.=-23-9'^C. 

Wet  bulb  . .  . .    68      =20-0 

Wet  bulb  depression   .  .  3-9 

Hefner  intensity  .  .  -937  HK 

While   these   curves   are   not   new — 
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in  fact,  they  have  been  in  use  in  this  weather  conditions,  the  moisture  cor- 
or  similar  form  for  a  long  time — they  rection  may  frequently  amount  to 
have  jierhaps  not  heeii  widely  jmblished     several    per    cent,    a    correction    well 


Intensity  of  the  Hefner  Lanip^in  Hefner  candles. 


Degiees  Fuhrenluit  ifor  coiiversior). 


in  a  manner  sufficiently  accurate  for    worth  looking  after^if  one  wishes  even 
computation.     Furtiicrmore,  they  bring    approximate  results, 
out  the  fact  tliat.  under  verv  ordinary 
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Short  Notes  on  Illuminating  Engineering. 

From  all  Sources. 


The  Value  of  Reflection  from  Floors. 


Mr.  J.  R.  Ceavath,  wiitiiig  in  The 
Electrical  World,  points  out  that  very 
little  attention  i.s  usually  given  to  tlie 
question  of  reflection  from  floors,  al- 
though the  walls  anri  ceiling  generally 
receive    some    consideration    when    a 


touched  jihotograph,  showing  the  light- 
ing of  part  of  a  large  iirinting  works  in 
Chicago.  It  ^\ill  be  observed  that 
deep,  opaque  reflectors  of  the  beehive 
type  have  been  used,  which  do  not 
allow  any  direct  light  to  reach  the 
ceiling.  In  sijite  of  this,  however,  the 
ceiling  appears  quite  bright,  owing  to 
tlio    strono-     reflected    light    from    the 


lighting  installation  is  being  planned. 
This  may  be  partly  accounted  for  by 
the  fact  that,  as  a  rule,  it  is  impo.ssible 
to  guarantee  a  light-coloured  flooi;  but 
that  in  certain  cases  the  amount  of 
light  reflected  from  the  floor  may  be 
quite  considerable  is  evidenced  in  the 
accompanying  reproduction  of  an  un- 


lloors  and  the  large  stacks  of  white 
paper  which  stand  near  the  presses. 
This  system  of  hghting  was  installed 
after  sev^eral  preliminary  trials  with 
other  methods.  The  effect  is  said  to 
be  quite  satisfactory,  anci  distinctly 
more  cheerful  than  is  usual  with  opaque 
reflectors. 


400 


THE   ILLUMINATING   ENGINEER. 


High -Pressure  Gas  Lights  on 
Brixton  Hill. 

The  pliotograpli  reproduced  on  the 
opposite  page — for  tlie  use  of  wliich 
Me  are  indebted  to  tlie  courtesy  of  the 
Editor  of  The  Copartnership  Journal — ■ 
shoMs  an  interesting  recent  hig)i-pres- 
sure  gas  lighting  instaUation  outside 
the  Lambeth  Town  Hall,  Brixton  Hill, 
in  the  district  of  the  South  Metro- 
politan Gas  Co. 

Prior  to  the  high -pressure  installa- 
tion, it  is  stated,  there  were  seventeen 
lanterns  on  columns  fitted  A\ith  thirty- 
five  inverted  burners.  The  total  illu- 
minating power  of  these  lamps  was 
rated  at  4,200  candles.  These  lanterns 
have  no\\'  been  removed  and  replaced 
by  eight  single-burner  Keith  lamps, 
high  pressure,  1,500  c.-p.,  and  three 
Keith  high-pressure  3,000  e.-p.  lamps, 
thus  making  the  total  rated  illuminat- 
ing i3o«er  21,000  candles.  The  work 
of  compression  is  at  piesent  being  done 
by  a  I  h.-p.  gas  engine  and  a  1,000-ft. 
compressor,  located  in  a  house  on  the 
giound  at  the  rear  of  the  Town  Hall. 
The  pressure  is  stated  to  be  80  in. — 
truly  a  great  change  from  the  i:)ressvres 
current  a  few  years  ago  ! 

It  will  also  be  observed  that  the 
candle-power  is  no-'.i'  reckoned  to  be 
just  five  times  that  provided  before 
the  change  Mas  made.  This  may  be 
regarded  as  a  striking  illustration  of 
the  v\-ay  in  -i^hich  the  standard  of  illu- 
mination is  rising  in  the  streets  of 
London. 

The  Multiplication  of  Technical 
and  Scientific  Societies. 

In  these  days  wo  not  infrequenily  hear 
the  complaints  that  there  are  too  many 
societies,  and  that  it  is  impossible  for 
an  engineer  to  attend  all  the  meetings 
he  would  like  to  do.  From  his  stand- 
point this  is  doubtless  provoking,  but  it 
may  be  argued  that  the  nudtiplicity  of 
societies  is  a  natural  and  proper  result 
of  the  development  of  scientific  know- 
ledge . 

This  view  is  taken  by  th^ 
author  of  the  'Engineering  Notes' 
in  The  Daily  Telegraph,  who  remarks  : 


"  The  writer  is  often  asked  whether 
there  arc  not  too  many  of  these  tech- 
nical institutions,  and  it  nuist  be  con- 
fessed that  they  multiply  at  what  nuist 
seem  an  alarming  rate  to  those  who  are 
called  upon  for  subscriptions.  How- 
ever, so  long  as  they  can  keep  up  a 
really  good  interest  in  and  keen  discus- 
sion among  their  niembers,  they  are 
justified." 

What  is  wanted,  however,  is  better 
co-operation  between  these  societies,  so 
that  their  nreetings  may  be  available 
to  all.  The  wTiter  whose  words  we 
have  quoted  points  out  the  advantages 
of  a  joint  home,  where  all  these  meet- 
ings could  take  place  and  members  of 
different  societies  could  meet  each 
other.  Such  a  scheme  has  been  actu- 
ally realized  in  the  United  Engineering 
Societies"  Building,  provided  by  Mr. 
Carnegie  in  New  York.  An  oppor- 
tunity in  this  direction  was  lost  when 
the  Institution  of  Electrical  Engineers 
was  considering  its  new  home  a  few  years 
ago.  Nevertheless,  we  may  yet  hope 
to  see  this  ideal  arrangement  ma- 
terialize in  the  not  too  distant  future. 


Mr.  H.  Kendrick  on  Maintenance. 

In  a  paper  before  the  Manchester  and 
Salford  Ironmongers'  Association,  Mr. 
H.  Kendrick  made  some  references  to 
the  importance  of  maintenance  of  in- 
candescent gas  burners.  Plumbers  and 
gas-fitters,  he  said,  nnist  be  trained  to 
understand  that  nowadays  they  had 
to  deal  with  apparatus  based  on  scien- 
tific principals,  and  requiring  far  more 
knowledge  than  the  older  and  simpler 
burners. 

Careful  maintenance  of  burners  would 
ensure  that  they  \\-ere  well  and  regularly 
cleaned — a  very  important  factor  in 
good  running.  Corroded  nipples,  choked 
gauze,  and  broken  mantles  Mere  fre- 
quent sources  of  inefficiency  in  burners 
which  could  be  largely  eliminated  by 
good  maintenance.  Mr.  Kendrick  also 
advocated  the  use  of  adjustable  nipples. 
By  this  means  the  quantity  of  gas 
could  be  adjusted  exactly,  and  the 
Hame  could  be  made  to  fit  the  mantle. 

The  paper  concluded  M'ith  some 
interesting  notes  on  heating  by  gas. 


8H0RT   XUTE8. 


401 


402 


THE   ILLUMINATING   ENGINEEK. 


Lighting  in  the  Grotto  ol  the  Nativity,  Bethlehem. 


An  interesting  feature  of  the  decora- 
tions at  the  famous  Grotto  of  the 
Nativity  at  Bethleliem  is  tlie  ilhunina- 
tion  from  a  Jarge  number  of  lianging 
oil    lamps,    many   of   them   of   a   very 


ornamental  cliaraeter,  as  sliown  in  the 
illustration.  These  lamps  are  left  as 
offerings  by  devout  pilgrims,  and  pro- 
vide another  interesting  illustration  of 
the  pait  played  by  light  in  \vorship. 


Illuminated  Sign  to  Indicate  when  a 

Letter  Arrives, 
The  electric  sign  has  recently  been 
put  to  a  novel  use  in  some  American 
hotels,  where,  as  an  additional  luxury 
in  the  most  fully  equipped  private 
rooms,  an  illuminated  indicator  informs 
the  occupant  that  there  is  a  "  mail  in 
the  ofiice  for  you."  These  words  are 
painted  on  a  small  glass  sign,  so  that 
they  are  only  visible  when  illuminated 
by  a  lamp  behind.  The  circuit  of  this 
lamp  is  connected  up  to  the  shutter 
closing  the  corresponding  pigeon-hole 
in  the  letter-rack  of  the  office  of  the 
hotel,  so  that  when  a  letter  is  placed  in 
the  rack  the  sign  in  the  room  is  illu- 
minated, and  the  occupant  is  informed 
of  its  arrival. 


Electric  Light  in  a  Hindu  Temple. 

According  to  a  correspondent  of  The 
Eleclrical  Beview,  electric  lighting  has 
recently  been  installed  in  the  famou.s 
temple  of  Kali  at  Kalighat,  Calcutta. 
The  Hindu  community  in  general  is 
said  to  be  very  appreciative  of  the 
new  mode  of  lighting,  but  some  of  the 
orthodox  Hindus  were  at  first  some- 
what doubtful  of  the  propriety  of 
introducing  electric  wires  into  the 
temple.  After  fully  di.scussing  the 
matter,  however,  it  was  decided  to 
carry  out  the  installation.  It  will  be 
interesting,  says  the  coiTespondent,  to 
see  whether  electric  light  ^^'ill  eventually 
be  installed  in  the  great  Juggernaut 
Temple, 
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TRADE    NOTES. 


[At  the  request  of  many  of  our  readers  we  are  exlerding  the  space  devoted  to  Trade  Notes,  and  are  open  to 
receive  for  publication  particulars  of  new  developments  in  lamps,  fixtures,  and  all  kinds  of  apparatus  connected 
with  illumination. 

The  contents  of  these  pages,  in  which  is  included  information  supplied  by  the  makers,  will,  it  is  hoped, 
serve  as  a  guide  to  recent  commercial  developments,  and  we  welcome  the  receipt  of  all  bona  fide  information 


(lating  tliereto.] 

Semi-Indirect  Lighting. 

The  British  Thomson-Houston  Co.  have 
recently  produced  a  lino  of  semi-indirect 
lighting  fittings,  with  s.  view  to  filling  the 
gap  between  direct  lighting  with  pris- 
matic glass  reflectors  and  indirect  lighting 
on  the  "  Eye-Rest  "  system. 

These  fittings  are  supplied  in  two 
patterns  of  slightly  different  shape.  One 
is    intended    for    single    lamps,    and    the 


other  for  clusters  of  four  or  six  ]Mazda 
lamps.  The  reflector  bowls  are  made  of 
a  specially  prepared  o|jal  glass,  which 
transmits  a  small  portion  of  the  light, 
but  tlirows  most  of  it  on  to  the  ceiling, 
wlience   it   is   reflected   evenly   over   the 


room.     The  opal  glass  of  which  the  bowls 
are  made  is  stated  to  have  a  very  low 


'I'll 
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iint  of  absorption,  and  the  waste 
is  thus  reduced  to  a  minimum. 
-|Hiial  feature  of  the  semi-indirect 
Is  I  hi-  visibility  of  the  light  source 
I'  Illy  reduced  brilliance),  which 
111  ire  familiar  aspect  to  the  instaJla- 
tion  and  satisfies  those  who  prefer  to  see 
something  of  the  actvial  sources  of  light. 
The  British  Thomson-Houston  Co. 
have  now  developed  three  distinct  sys- 
tems of  scientific  lighting  with  Mazda 
Drawn- Wire  Lamps,  viz.,  direct  lighting 
by  means  of  Holophane  and  "  Mazda- 
lux  "  reflectors,  semi-indirect  lighting, 
and  "  Eye-Rest  "  indirect  lighting.  With 
such  a  variety  as  these  systems  provide, 
there  is  now  no  ground  for  the  old  com- 
plaint that  artistic  designs  and  efficient 
operation  are  incompatible. 

Cord  Eesistances. 

We  have  received  from  C.  Schnie- 
windt  (Neuem'ade,  Westphalia,  Gennany), 
some  particulars  and  prices  of  CoRD 
Resistances,  for  which  there  is  a  con- 
siderable demand.  These  resistances  are 
made  in  two  forms  :  (a)  wire  or  flat- 
strip,  wound  on  asbestos  cord,  and 
sujjplied  in  thicknesses  ranging  from 
1'5  mm.  to  5  mm.,  or  (b)  similar  material, 
woven  with  asbestos  strings,  which  can 
be  svipplied  in  any  desired  width,  ranging 
from  5  mm.  upwards. 

Cord  resistances  are  said  to  be  par- 
ticularly suitable  for  use  in  electric 
heating  ajiparatus,  where  they  can  be 
nm  at  a  dull  red  heat  without  damage, 
and  are  jiractically  unaffected  by  con- 
tinual heating  and  cooling. 

Ornamental  Lamp-posts  in  Cast  Iron 

We  note  that  the  Carron  Co.  (C'arron, 
Stirlingshire.  N.B.)  have  recently  pro- 
duced some  very  beautiful  cast  iron 
L.tMP  STANDS  for  use  at  the  South  Shields 
Municipal  Buildings.  These  are  in  the 
form  of  statues  supporting  lamps  in  their 
hands,  and  they  serve  to  show  that 
excellent  detailed  work  can  be  produced  in 
iron  castings. 
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A  New  Portable  Photometer. 

We  illustrate  licrewitli  Dibdill'^^  Hand 
Photometer,  a.  new  form  of  j)ortable 
photometer,  wliioli  was  exliibited  by  the 
makers,  Messrs.  Alexander  Wright  &  Co. 
(1,  Westminster  Pahice  Gardens,  London, 
S,W.)  at  the  recent  Oi^tical  Convention. 
A  shding  contact  is  provided  which 
varies  the  resistance  to  tlie  lamp  through 
a  rheostat,  and  the  readings  can  be 
checked  by  means  of  a  small  voltmeter, 
which  is  included  in  the  equipment. 
The  instrument,  which  is  15  in.  long, 
5  in.  broad,  and  5  in.  deep,  is  designed  to 
measure  illmnination,  the  scale  reading 
in  foot-candles. 


"  Lektrik  "  Lighting  Comiexions. 

The  ab^ve  is  the  title  of  a  little  booklet 
we  have  received  from  Messrs.  A.  P. 
Lundberg  &  Sons  (477-487,  Liverpool 
R3ad,  London.  N.).  It  contains  a  very 
exhaustive  series  of  Wiring  and  Con- 
nexion Diagrams  and  some  explana- 
tory notes  by  W.  Perren  Maycock. 
Among  other  points,  the  use  of  several 
special  switches  manufactured  by  the 
publishers  is  clearly  explained,  and  we 
also  note  on  p.  16  some  remarks  on  illu- 
mination and  switching,  in  w-hich  the 
convenience  of  control  of  lights  is  shown 
to  be  of  great  importance. 


New  Catalogues. 

The  British  Thomson-Houston  Co.  have 
recently  issued  a  list  covering  their  very 
extensive  range  of  Wires.  Cables,  and 
Flexible  Cords  for  lighting  and  power 
work,  &c.  All  B.T.H.wii'es  and  cables, 
it  is  stated,  are  manufactured  according 
to  CM. A.  specification  and  in  both  2,500 
and  600  megohm  grades.  The  list  is 
conveniently  arranged,  and  should  be 
^^elconied  by  contractors  and  engineers 
who  are  in  constant  need  of  data  and 
prices  relating  to  all  classes  of  wires  and 
cables. 

Copies  of  tlie  above  list  will  be  sent  to 
any  one  desiring  it  on  application  to  the 
British  Thomson-Houston  Co. 

As  we  go  to  press  w(>  have  received 
from     Messrs.    Siemens    Bros.    Dynamo 

Works  ('ryssi'u  street,  Dalstun,  London. 
N.E.)  several  catalogues  of  lamps,  &c., 
to  which  we  hope  to  refer  more  fully  in  our 
next  issue. 


Personal. 

]\Ir.  Albert  Jackson  Marshall,  wlio  for 
the  past  seven  years  ha.s  been  associated 
\\ith  the  Holophane  Company  of  Ameiica, 
in  charge  of  their  engineering  department, 
and  subsequently  manager  of  their 
areliitectura!  department,  amiounces  his 
aflfiliation  with  Mr.  F.  Laurent  Codinez, 
consulting  lighting  .specialist,  which  took 
effect  on  July  1st.  The  firms  head- 
quarters will  be  at  the  laboratory  of  Mr. 
Godinez,  123,  Dimcan  Avenue,  Jersey 
City.  Mr.  Marshall  is  known  to  our 
readers  as  secretary  of  the  New  York 
section  of  the  American  Illuminating 
Engineering  Society,  and  is  also  a  Corre- 
sponding Slember  of  the  Illuminating 
Engineering  Society  in  this  eoiuitry. 

Vi'c  understand  that  it  is  the  intention 
of  the  new  Hnn  to  make  a  special  point 
uf  eo-0|it;ration  with  architects,  decorators 
and  lighting  fixture  manufactiu'ers  with 
a  view  to  emphasizing  tlie  decorative 
side  of  lighting. 
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Review    of    the    Technical    Press. 


ILLUMINATION  AND  PHOTOMETRY. 

There  are  not  very  many  articles  to 
record  this  month.  Several  editorials 
deal  with  the  report  just  issued  by  the 
Chief  Inspector  of  Factories,  the  special 
section  by  Mr.  D.  R.  AV'ilson  dealing  with 
illumination  being  abstracted  in  quite  a 
number  of  journals.  The  Optical  Con- 
vention also  receives  attention,  and  the 
paper  by  .T.  S.  Dow  and  V.  H.  "SlAc- 
KixNEY  on  Recent  Advances  in  the 
Measurement  of  Light  and  Illumina- 
tion is  reproduced.  Tlie  paper  dealt 
with  several  new  forms  of  pliotometric 
apparatus.  )Some  novel  applications  of 
such  instriunents  were  described,  not 
only  in  illuminating  engineering,  but  for 
special  piu'poses,  such  as  the  study  of 
meteorological  conditions  and  astro- 
nomical phenomena  (brightness  of  sky, 
comets,  eclijjses,  &c.),  and  as  an  aid  in 
judging  exi^osLU-es  in  photography. 

E.  Klebert  {J.f.O..  .Jime  29)  deals  with 
Illuminants  for  Lighthouses.  He  de- 
scribes the  use  of  oil  vapour  at  high 
pressure  for  powerful  lights  giving  600- 
2500  H.K.  Such  lamps  consiune  about 
0'4  gms.  of  petroleiun  per  H.K.  per  hour. 
He  also  touches  on  the  relative  merits  of 
oil-gas  and  electric  methods  of  lighting 
in  such  cases.  The  matter  resolves  itself 
into  a  choice  between  a  compact  optical 
system  and  an  elaborate  electric  ajjparatus 
for  producing  the  light,  or  a  larger  signal- 
ling apparatus,  but  fed  by  oil-gas  in  a 
comparatively  siinple  maimer.  Some 
data  are  also  given  regarding  the  needful 
intrinsic  brilliancy  (which  with  an  ace- 
tylene-fed incandescent  mantle  may  be 
as  much  as  100  H.K.  per  sq.  cm.). 
The  old  question  regarding  the  com- 
jjarative  merits  of  oil,  gas,  and  electric 
light  for  penetrating  mist  and  fog  is  not 
even  yet  completely  settled. 

An  important  matter  is  referred  to 
in  the  brief  siumnar\-  issued  of  the  Report 
of  the  Liclitmesskniimiission  of  the 
Verein  f.  Clas  luid  W  ;i,--i  i  l.u  hmannern  in 
Germany,  for  tin-  |in>.iil  yi'ar.  It  had 
been  proposed  tliat  the  Ziirich  Photo- 
metric Conunission  should  be  extended 
so  as  to  represent  electricity  as  well  as 


gas,  and  to  deal  more  fully  with  illu- 
mination. But  the  view  is  expressed  that 
this  would  be  departing  too  radically 
from  the  original  terms  of  reference  of 
the  Commission,  and  that  it  would  be 
much  better  to  form  an  entirely  new 
International  Commission  on  Illumina- 
tion for  this  purpose. 

Among  other  items  we  notice  an  article 
by  W.  W.  Coblentz  gi\ing  the  Emission 
Spectra  of  Neon  and  Helium,  whicli  may 
]ir(ivf  (if  ccmsidi  raljli-  use  for  vapour 
lamps  in  the  futun'.  The  Zeitschrijt 
jiir  Beleuchtungswesen  reproduces  some 
humorous  comments  made  by  German 
newspapers  in  the  early  years  of  the 
last  century  on  the  introduction  of  gas 
for  lighting,  and  the  supposed  difficulties 
to  \-\hich  it  would  gi\-e  rise. 

ELECTRIC    LIGHTING. 

The  most  interesting  item  in  this 
section  is  the  article  by  F.  Girard  on  a 
commercial  form  of  Alternating  Current 
Mercury  Vapour  Lamp  {E.T.Z..  July  4). 
Tills  is  rendered  possible  by  making  the 
tube  in  a  V  shape.  The  cathode,  at  the 
fork  of  the  tube,  is  connected  to  the 
centre  of  the  secondary  of  a  transformer 
while  the  two  anodes  (the  terminations  of 
the  V)  are  connected  to  the  ends  of  the 
transformer  winding.  Under  these  condi- 
tions a  permanent  luminescence  can  be 
secured.  It  is,  however,  necessary  to 
devise  a  starting  arrangement  which 
gives  a  repetition  of  "tips"  in  the  event 
of  the  lamp  not  lighting  up  with  the  first 
rock  given  to  it. 

Among  other  articles  we  note  that 
A.  Bainville  discusses  the  New  Wire- 
Drawn  Lamps  (Electricien,  July  6). 
He  alludes  to  the  possibility  of  their 
being  subject  to  a  crystallizing  effect 
%\hicli  would  tend  to  diminish  their 
originally  great  strength  in  course  of 
time.  The  Electrical  Review  of  New 
York  alludes  to  the  American  system 
of  rating  incandescent  lamps  at  three 
alternative  voltages,  and  jjoints  out  that 
the  highest  of  the  three  will  almost 
always  be  correct.  Other  articles  and 
letters  in  The  Electrical  Times  deal  with 
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the  comparative  costs  of  street  lighting 
by  tungsten  lamps  and  flame  arcs. 

GAS,  OIL,  AND  ACETYLENE  LIGHTING. 

A  paper  by  Bunte  {J.G.L..  July  2), 
deals  with  the  effect  of  ^•a^ying  com- 
position of  gas  on  the  performance  of 
incandescent  gas  lamps.  The  paper  by 
V.  R.  Lansingh  on  Gas  as  an  Illuminant 
(Am.  Gaslight  Jour.,  July  1),  was  noticed 
last  month.  There  are  several  good 
examples  of  gas  lighting  described  in  the 
Ignited  States  press.  For  example  Lee 
Prog.  Age,  July  1 ),  contributes  an  illus- 
trated accoimt  of  the  Lighting  of  an 
Art   School,   the   chief   feature   of   which 


was  the  use  of  inverted  mantles  and  deep 
conical  opaque  reflectors,  so  as  to  screen 
the  mantles  and  throw  the  light  down- 
wards. Attention  was  also  paid  to  the 
question  of  the  right  conditions  of 
shadow  for  sketcliing  from  the  cast. 
The  same  journal  also  cnntiiins  some 
illustrations  of  Gas  Lighted  Shops,  the 
best  feature  being  the  concealment  of 
lamps,  so  that  only  the  illuminated  goods 
are  seen. 

Neitbuhger  (Licht  vnd  Lair.pe.  July  4) 
gives  an  account  of  the  qvialities  of 
"Blaugas,"  and  its  u.se  for  transportable 
lighting.  He  sketches  out  several  schemes 
for  lighting  hotels,  &c.,  by  this  means. 
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Some  Publications  Received. 

Building  in  London.  By  Horace  Cubitt,  A.R.I.B.A.  (Constable  &  Co.,  31s.  6d. 
net.) — We  have  already  briefly  referred  to  this  work.  It  deals  very  clearly  and  fully 
with  the  law  as  it  affects  buildings,  and  contains  a  specially  useful  section  relating 
to  the  Factory  and  Workshops  Act.  The  points  of  the  law  as  regaids  safety  and 
hygienic  conditions  for  workers  are  detailed  in  concise  form,  but  we  may  expect  to 
find  that  in  future  editions  fiu-ther  reference  to  the  question  of  lighting  will  be  necessary 
under  both  these  headings.  Another  important  section  deals  with  the  construction 
of  buildings.  The  rules  regarding  amount  of  air  space  and  minimmn  window  area 
are  given,  and  illustrated  with  diagrams.  On  thLs  latter  question  again  we  may  expect 
to  see  more  stress  laid  on  the  connexion  between  good  light  and  good  health  in  the  future. 

The  Gas  Light  and  Coke  Company,  1812-1912. — This  well  got-up  little  book  contains 
an  account  of  the  progress  of  the  Company  from  its  incorporation  by  Royal  Charter 
in  1812  up  to  the  present  time.  A\'e  have  referred  to  it  in  greater  detail  elsewhere  in 
this  issue. 

The  Sensitiveness  of  the  Eye  to  Colour  and  its  Influence  in  Illuminating  Engineering . 
By  Dr.  Otto  Limimer. — In  this  pamphlet  Dr.  Lummer,  who  is  an  aclvnowledged  autho- 
rity on  this  subject,  discusses  with  the  aid  of  diagrams  the  physiological  theory  of 
colour  vision.  He  jjoints  out  its  bearing  on  colour  blindness,  and  also  the  important 
influence  on  the  properties  of  commercial  illiuiiinants.  The  effect  of  artificial  illu- 
minants,  in  short,  must  ultimately  be  traced  back  to  the  behaviour  of  the  eye. 

The  Influence  of  Illumination  Condi/ions  upon  Eye-Strain.  By  Arthur  J.  Sweet. — 
Tliis  is  a  rejorint  of  an  address  deli\-ered  before  the  Detroit-Arm  Arbor  Section  of  the 
American  Institute  of  Electrical  Engineers.  Mr.  Sweet's  researches  on  this  subject 
have  already  been  partly  made  familiar  to  our  readers  in  liis  analysis  of  street  lighting 
requirements.     (Vol.  III.  pp.  649,  705.) 

On  the  Vltra-Violet  Component  in  Artificial  Light.  By  Dr.  Louis  Bell. — A  reprint 
from  the  Proceedings  of  the  American  Academy  of  Ai-ts  and  Sciences,  giving  an  account 
of  an  investigation  midertaken  with  a  view  to  determining  the  proportion  of  ultra- 
violet in  the  spectra  of  various  illiuninants. 

An  Analysis  of  Glare  from  Paper.     By  M.  Luckiesh. 

Demonstration  of  the  Simple  Character  of  the  Yellow  Sensation.  By  F.  W.  Edridge- 
Green.  (From  the  Proceedings  of  the  Physiological  Society,  March  16,  1912.) — A 
monocliromatic  region  of  pure  yellow  can  be  isolated  by  means  of  the  spectrometer. 
The  wave-lengths  of  the  boimdaries  of  the  region  are  recorded.  The  observer  then 
puts  on  spectacles  glazed  with  blue-green  glass  which  is  impervious  to  the  red  rays, 
and  wears  these  for  a  short  period.  He  then,  whilst  wearing  the  glasses,  ioslates  the 
yellow  of  the  spectrimi.  It  will  be  noticed  that  he  Lsolates  the  same  region  as  he  did 
without  the  glasses.  This  would  not  be  possible  if  the  yellow  and  yellow -green  regions 
affected  a  red  and  a  green  sensation  ;  the  green  component  being  fatigued  a  region 
well  into  the  green  portion  of  the  spectrimi  would  be  selected. 

Journal  of  the  Institution  of  Electrical  Engineers. — The  issue  for  May  contains  a 
paper  by  J.  D.  Morgan  on  '  Dynamos  for  Motor  Road  Vehicle  Lighting.' 

Journal  of  the  Royal  Society  of  Arts. — The  issue  for  July  5th  contains  an  account 
by  Leon  Gaster  of  the  First  International  Congress  for  the  Prevention  of  Industrial 
Accidents. 

We  also  have  to  acknowledge  the  receipt  of  the  following  :  Journal  of  the  Society 
of  Architects,  Science  Abstracts,  Journal  of  the  Royal  Sanitary  Institute,  Journal  of  the 
Rotitgen  Society,  Bulletin  of  the  Industrial  Commission  of  Wisconsin,  Proceedings  of 
the  Tokyo  Mathematico-Physical  Society,  Jahrbuch  der  Radioaktivitat  und  Elektronik, 
Zeitschrift  filr  mssenschaftliche  Photographic  Photophysik  und  Photochemie. 
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THE 


Bolopbane  Cumeter. 


The  simple  and  portable  apparatus  for  measuring 
illumination,  surface=brightness,  or  reflecting  power. 

Can  be  carried  from  place  to  place  \vith  the  ease 
of  a  small  hand  camera. 

Dimensions  only  52 "  x  4j"  x  11";  case  and  accumu- 
lator supplied. 

Measurements  from  0*01  to  2000  foot-candles  can 
be  made. 


^Lowing  general  appearance  of  new  model  of  Holophane  Lumetcr. 
(Uimeusions  :  5J"  X  ih"  x  1  J".) 

The  Holophane  Lumeter  is  of  value  not  only  to 
lighting  engineers,  but  to  architects,  medical  officers, 
factory  inspectors,  photographers,  and  many  others 
who  require  an  apparatus  which  is  both  accurate  and 
easy  to  use. 

lite  iietr  nintJrl  tnid   sperinJ    ticrrssoi  ics   for 
(In  !//if/Ji  t  HI  ens  nrrinent,  A'r.,  (ire  nair   leaili/. 
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EDITORIAL. 


Sight  Tests  in   the  IVIercantiie 
IVIarine. 

The  recently  issued  report  of  the 
departmental  committee  on  this  sub- 
ject makes  interesting  reading.  There 
ajjpear  to  be  about  100  collisions  each 
year  ascribed  to  "  bad  look  out  "  (which 
might  include  the  consequences  of 
defective  vision),  and  over  400  strand- 
ings  due  to  causes  which  are  not 
classified.  Seeing  that  the  number  of 
voyages  made  by  British  merchant 
vessels  during  the  year  can  hardly  be 
less  than  about  300,000,  the  alaove 
percentage  may  not  seem  unduly  high, 
but  the  recent  loss  of  the  "  Titanic " 
reminds  us  that  shipjjing  accidents 
are  apt  to  be  particulrirly  distressing 
when  they  do  occur,  and  it  is  our  duty 
to  omit  no  means  of  reducing  this 
number  of  casualties  still  further. 

The  point  of  chief  interest  to  us 
is  the  percentage  of  mishaps  due  to 
defects   of  vision.      Inquiry   seems    to 


have  established  very  few  cases  in 
which  mistakes  could  be  clearly  traced 
to  this  cause.  But  it  is  evident  that 
there  has  as  yet  been  no  properly 
organized  means  of  detecting  and 
recording  such  eases.  In  this  con- 
nexion the  report  remarks  :  "  We  do 
not  think   that    it  necessarily  follows 

that   the  present  method has  been 

successful  in  excluding  all  dangerous 
persons  from  the  mercantile  marine, 
or  that  no  accidents  liave  been  caused 
in  this  way,  since  it  has  not  been  the 
practice  in  conducting  inquiries  into 
the  cause  of  casualties  to  test  the 
vision  of  persons  implicated." 

In  the  circumstances  it  is  hardly 
surprising  that  little  evidence  of 
mistakes  due  to  colour  blindness  or 
other  defects  of  vision  should  exist. 
In  this  respect  we  are  reminded  of 
the  circumstances  connected  with 
factory  lighting.  Here  defective  illu- 
mination is  recognized  to  be  "  a  grave 
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cause  of  danger,"  notwithstanding  the  this    same    test   again    in    the    official 

imited    statistics   available.      But   it  inquiry  following,  his  defective  vision 

has    not    hitherto    been   customary  to  would  probably  never   be    established 

test  the  illumination  when   recording  The   Committee    now  recommend   the 

accidents,  and   until  this  is  done  it  is  adoption    of    the    "lantern    test"    as 

ditfacult     to     establish     the    required  supplementary  to  the  wool-test.     This 


proof. 
Wi 


appears    to    be   a    step   in    the   right 


»e  are  glad   to  see  that  the  very  direction.     Presumably  in   the   case  of 

hrst  of   the  series  of  recommendations  an  inquiry  following  an  accident  the 

ot  the   Committee  advocates   that,  in  examination    would    be    specially    ex- 

tuture  judicial    inquiries    into    causes  haustive. 
ot  shipping  casualties,  witnesses  giving 

evidence  regarding  coloured  lights  and  ^^"^  Methods  in  Photometry. 

signals  should   be  tested   for  form  and  Efforts    are    still     being    made    to 

colour  -  vision.        Another    important  improve    photometric    apparatus    and 

^^ggsstion   is  that  in  appeal  cases  an  new  instruments  are  constantly  being 

ophthalmic  surgeon  should    be  added  introduced.     Quite  a  remarkable  series 

to  the  jiresent  body  of  examiners.  of  novelties  was  shown  at  the  recent 

The  report  contains   a  summary  of  Optical    Convention    in    London.       In 

the  experiments  they  carried  out,  and  tlie    present    number   Prof.    Kumi,    of 

the    Committee    has    heard    evidence  G-euoa,  describes  a  new  form  of  photo- 

irom    many    well-known     authorities,  meter  devised  by  him,  and  we  notice 

As    regards    form-acuity    tests,    there  that  Dr.   Sharp  and   Mr.   Millar  have 

would  seem  to   be  fair  general  agree-  just  designed  a  new  illuminometer  in 

ment.      But  on  colour-blindness,  it  is  the  United  States. 


well  known,  there  is  at  present  wid^ 
diflerence  of  opinion.  We  have  before 
us  an  account,  reprinted  from  the 
Lancet,  of  a  case  examined  by  Dr 
Edridge-Green.      In   this  instance  the 


But  apart  from  such  researches,  which 
follow  the  orthodox  lines  of  comparing 
the  illumination  to  be  measured  with 
the  light  from  a  small  calibrated 
standard  within  the  instrument,  there 


Board  of  Trade  and   other  tests  were  is  a  certain  borderland  of  photometric 

successfully     passed,     and     yet     the  research    on    which   the   more    daring 

individual    examined    is    stated   to   be  investigators  are  busy,  namely,  the  use 

afflicted  with  "dangerous  colour  blind-  of  so-called    "physical    methods"   of 

ness."     More   than   this,  Dr.  Edridge-  measuring  light.    Naturally,  apparatus 

Green    mentions   the  perplexing   case  of  this  kind  must  eventually  be   cali- 

of  a  colour-blind    Royal   Academician  brated    by  appeal   to  the    eye,  but  it 

who   jminted    pictures   in    which    the  may  achieve  simplification  by  making 

colours  were  faultless.      On  p.  4.36  we  use  of  direct  physical  effects  of  light 

deal  with  a  recent  paper  by   the  same  on  matter, 

author  in   which  several  other  curious  From   time   to   time  attempts  have 


cases  are  mentioned. 

It  seems  evident  that  specially 
elaborate  tests  are  needed  to  distin- 
guish all  these  different  defects  in 
colour-vision.  The  nature  of  the 
Board  of  Trade  test  is  particularly 
imjjortant,    because   all    our   evidenc 


been  made  to  employ  photography, 
but  it  is  only  recently  that  such 
efforts  can  be  said  to  have  come 
within  measurable  distance  of  practical 
requirements.  Even  now  the  problem 
is  only  more  hopeful  because  we 
understand  better  what  the  limitations 


IS  based   on  it;    if  this  fails  we  are  at  are  and  how  they  may  be  eventually 

once    misled.      Thus,    if   a    man    was  removed. 

wrongly  passed  into  the  service  on  a  In  this  country  photometry  has  been 
certain  test,  was  responsible  for  an  successfully  used  as  an  aid  to  photo- 
accident,  and   then  was   subjected    to  graphic    work,   e.g.,    in    judging    the 
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exposure  of  photographs  of  artificially 
lighted  interiors.  The  converse  pro- 
cess— photography  as  an  adjunct  to 
photometry — has  been  less  frequently 
essayed.  The  method  has,  however, 
been  found  of  service  in  connexion 
■with  spectrophotographic  work,  the 
density  of  the  negative  being,  under 
certain  carefully  determined  conditions, 
proportional  to  the  intensity  of  the 
light  falling  upon  it.  An  ingenious  use 
of  this  idea  was  made  by  Dr.  H.  E.  Ives 
and  W.  Coblentz  in  their  researches  on 
the  spectrum  of  the  firefly.  More 
recently  Dr.  Ives  has  proposed  the  use 
of  photography  as  a  means  of  obtaining 
polar  curves  of  light  distribution.  A 
strip  of  sensitive  paper  is  wound  round 
the  source  in  the  form  of  a  cylinder 
of  large  diameter,  and  the  degree  to 
which  it  is  blackened  may  be  propor- 
tional to  the  light  in  that  direction. 
(Naturally  great  care  must  be  exer- 
cised in  selecting  the  period  of  expo- 
sure and  conditions  of  development  for 
this  to  be  the  case.)  One  of  the 
advantages  is  that  the  process  may  be 
extended  over  a  comparatively  long 
interval,  so  that  one  automatically  gets 
the  mean  result  from  a  somewhat 
fluctuating  source.  The  photographic 
paper,  in  short,  acts  like  a  "ballistic 
photometer."  Useful  as  photography 
may  be  for  certain  special  purposes, 
and  in  the  hands  of  a  skilled  operator, 
it  does  not  seem  likely  to  be  very 
widely  used  as  a  means  of  measuring 
light  in  illuminating  engineering. 

A  more  hopeful  method,  at  first 
sight,  is  the  use  of  a  selenium  cell. 
During  the  last  few  years  much  work 
has  been  done  on  such  cells,  and  their 
peculiarities  are  now  much  better 
understood.  They  have  now  actually 
several  industrial  applications,  and  have 
even  been  used  in  photometry  to  a 
small  extent,  e.g.,  in  studying  varia- 
tions in  daylight  or  the  fluctuations  in 
illumination  during  an  eclipse.  But 
their  use  would  seem  to  be  at  present 
necessarily  restricted  to  purely  com- 
parative measurements  from  one  and 
the  same  source  of  light.     The  reason 


why  this  should  be  so  is  explained 
by  some  researches  of  Pfund,  to  which 
reference  is  made  in  the  present 
number  (p.  414).  The  distribution  of 
sensitiveness  throughout  the  spectrum 
is  evidently  quite  distinct  from  that 
of  the  eye.  Curiously  enough,  the 
sensitiveness  to  different  colours  alters 
with  the  intensity  in  a  manner  which 
is  singularly  like  the  "Purkinje  effect" 
experienced  by  the  eye.  It  is  con- 
ceivable that  a  selenium  cell  may 
eventually  be  made  to  have  the  same 
sensibility  curve  as  the  eye,  and  to  be 
sufficiently  constant  in  operation.  The 
careful  work  lavished  on  such  cells  by 
Ruhmer  and  others  is  bringing  us 
appreciably  nearer  to  this  point. 

One  other  form  of  physical  photo- 
meter may  be  mentioned — namely 
the  thermopile.  This  apparatus,  of 
course,  registers  the  radiant  energy 
rather  than  the  light,  so  that  the 
maximum  effect  is  usually  far  outside 
the  visible  spectrum.  Yet  some  in- 
vestigators have  endeavoured  to  bring 
its  sensitiveness  into  closer  agreement 
with  that  of  the  eye  by  the  use  of 
suitable  screens,  and  it  has  been  used 
by  Voege  and  others  for  strictly  com- 
parative measurements  (e.//.,  for  study- 
ing fluctuations  in  arclamps)  apparently 
with  some  success. 

It  is  quite  possible  that  some  of 
these  devices  may  play  a  more  impor- 
tant part  in  photometry  in  the  future. 
But  it  would  seem  that  a  great  deal  of 
patient  research  work  must  first  bedone. 

Demonstrating  the  Value  of  Good 
Illumination  tothe  Manufacturer. 

The  attention  that  has  recently  been 
devoted  to  the  lighting  of  factories  has 
not  been  without  effect,  and  we  find 
that  the  value  of  good  illumination  is 
now  more  readily  conceded.  And  yet 
most  people  who  have  attempted  to 
induce  the  manager  of  a  works  to  adopt 
up-to-date  lighting  in  place  of  some 
time-honoured  and  obsolete  arrange- 
ment will  admit  that  it  frequently 
requires  considerable  powers  of  per- 
suasion. It  is  usually  conceded  that 
the  existing  method  is  faulty  but  that 
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it  will  "  do  " — the  fact  being  that  in 
such  cases  the  manager  has  no  real 
cjnviction  of  the  improved  results 
which  should  follow.  Not  infrequently, 
too,  the  usual  weapons  of  the  light- 
ing engineer,  the  arguments  based 
on  the  brighter  light,  better  distribu- 
tion, and  higher  "  foot-caudles,"  do  not 
convince  the  manufacturer.  He  finds 
it  difficult  to  appreciate  arguments 
couched  in  unfamiliar  language,  and 
distrusts  terms  which  seem  needlessly 
complicated  and  obscure.  A  man  who 
has  made  a  special  study,  not  only  of 
illumination,  but  of  the  class  of  business 
carried  on  in  the  premises  to  be  lighted, 
is  here  at  an  immense  advantage. 
Experience  has  taught  him  the  cir- 
cumstances in  the  trade  where  good 
lighting  is  really  necessary,  and  his 
illustrations  are  appreciated  at  once. 

A  very  practical  suggestion  is  made 
by  Mr.  E.  T.  Kent  in  Industrial 
Engineering  (see  p.  423  in  this  num- 
ber). He  has  found  that  the  benefit 
of  good  illumination  can  be  directly 
demonstrated  by  noting  the  time  taken 
by  various  iiidustrial  processes,  such  as 
are  repeated  constantly,  before  and 
after  a  change  in  the  lighting  is  made. 
In  many  cases  even  a  small  improve- 
ment in  speed  mounts  up  to  a  con- 
siderable saving  in  the  course  of  a 
week,  and  affords  direct  evidence  that 
the  improved  illumination  has  made 
the  work  easier.  'When  the  new  sys- 
tem of  lighting  is  installed  in  a  portion 
of  a  factory  on  trial  this  method  should 
yield  specially  good  results.  Another 
advantage  of  carrying  out  such  time- 
tests  is  that  they  constantly  add  to 
the  lighting  expert's  own  experience. 
When  he  has  accumulated  data  of  this 
description  he  is  in  a  much  better 
position  to  approach  other  manufac- 
turers in  the  same  trade 

In  the  same  way  it  would  doubtless 
be  very  useful,  when  possible,  to 
obtain  data  as  to  the  percentage  of 
spoiled  work  liefore  and  after  the 
change  in  illumination,  and  for  his 
own  information  corresjjonding  mea- 
surements of  the  light  should  be  made. 


Not  infrequently  a  manufacturer  who 
is  pleased  with  his  lighting  will  make 
generous  admissions  of  the  benefit  he 
has  secured,  and  actual  figures  of  this 
kind  make  the  best  possible  arguments. 
To  the  lighting  industry  as  a  whole 
the  publication  of  authentic  figures  of 
this  kind  would  also  be  most  useful. 

Lighting  Conditions  in  iVIines. 

The  announcement  regarding  the 
award  of  the  prizes  recently  announced 
by  the  Home  Office  for  the  best  form 
of  miner's  lamp  has  now  been  made, 
and  we  hope  that  they  have  been 
instrumental  in  stimulating  research 
on  this  subject.  We  recall  that  prizes 
of  this  kind  were  long  ago  instituted 
bj'  the  Royal  Society  of  Arts  in  this 
country,  and  industrial  competitions  of 
this  kind,  designed  to  meet  an  acknow- 
ledged need,  are  deserving  of  every 
encouragement. 

It  is  not  surprising  that  the  question 
of  the  miner's  lamps  should  be  receiv- 
ing attention.  Authorities  seem  dis- 
posed to  believe  that  the  presence  of 
thedisease  of  the  eye  termed  nystagmus 
is  at  least  partially  due  to  poor  illu- 
mination. We  note  that  some  inte- 
resting evidence  on  this  point  seems 
to  have  been  brought  forwr.rd  by  Dr. 
H.  S.  Ellworthy,  ot  Ebbw  Vale,  at  the 
Oxford  Ophthalmological  Congress  held 
last  July.  He  measured  the  surface- 
brightness  of  the  coal  (forming  the 
surroundings  of  the  miner)  in  various 
mines,  and  endeavoured  to  establish  a 
relation  between  the  brightness  and 
the  presence  of  nystagmus.  It  is  in- 
teresting to  note  that  according  to 
these  results  the  disease  was  most 
prevalent  in  those  mines  which  were 
most  feebly  lit. 

It  would  no  doubt  be  injudicious  to 
draw  conclusions  from  experiments  in 
a  few  m.ines  only,  and  we  await  fuller 
investigations.  But  it  certainly  seems 
reasonable  to  expect  that  a  connexion 
would  be  traceable  between  these 
unusual  diseases  and  the  peculiar 
sombre  surroundings  in  which  the 
miner's  work  is  done. 

Leon  Gaster. 
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Review  of  Contents  of  this  Issue. 


The  first  article  in  this  number  (]).  415). 
by  Prof.  Kumi.  describes  A  New  Form 
of  Photometric  Apparatus  for  Mea- 
suring Illumination.  The  essential 
point  in  the  instrument  is  that  it 
enables  measurements  to  be  made  at 
any  inclination  by  means  of  a  detached 
screen.  Prof.  Rumi  suggests  that  in 
determining  the  illumination  at  a  table 
one  should  measure  not  only  the 
horizontal  value,  but  also  the  intensity 
in  a  vertical  plane  and  at  an  angle  of 
45  degrees. 

Followng  will  be  found  the  con- 
clusion of  the  special  report  by  Mk. 
D.  R.  Wilson  on  the  Lighting  of 
Factories.  Some  general  recommenda- 
tions regarding  the  intensity  of  illu- 
mination required  for  various  opera- 
tions and  the  correct  placing  of  lights 
are  given,  and  the  report  concludes  by 
some  sketches  of  good  and  bad  light- 
ing arrangements.  At  the  conclusion 
of  the  report  is  a  contribution  which 
contains  the  suggestion  that  measure- 
ments should  be  made  of  the  time 
taken  over  industrial  processes  by 
good  and  bad  illumination.  By  this 
means  a  much  better  idea  of  the  value 
of  proper  lighting  could  often  be  gained 
by  manufacturers  who  do  not  yet 
understand  many  of  the  terms  used  in 
illuminating  engineering. 

The  account  of  Mr.  Johnston's 
collection  of  Old  Lamps  is  also  con- 
cluded (pp.  42i5-429).  The  present 
instalment  deals  ^^ith  some  odd  forms 
of  Chinese  lamps,  ingeniously  con- 
structed out  of  bamboo ;  a  collection 
of  old  "  crusie  '"  lamps,  many  of  them 
of  Scotch  origin  ;  and  a  miscellaneous 
.series  coming  from  such  remote  countries 
as  Ceylon,  Japan,  and  Corea.  Some 
old  forms  of  church  lamps  are  also 
included  many  of  them  of  a  very 
ornamental  character.  It  is  pointed 
out  that  while  the  design  of  all  these 
lamps  is,  considered  from  a  utihtarian 


standpoint,  verj'  primitive,  their  pro- 
portions were  sometimes  exquisite, 
and  much  might  doubtless  be  learnt 
from  the  study  of  them  by  engineers 
of  to-day. 

The  next  article  ()).  41^0)  deals  with 
the  Artificial  Lighting  of  a  Squash 
Rackets  Court.  A  photograph  of  the 
installation  and  data  as  regards  the 
illumination  provided  are  given,  and 
it  is  pointed  out  that  this  game  requires 
both  absence  of  glare  and  an  excep- 
tionally uniform  illumination.  This  is 
one  more  example  of  the  value  of 
artificial  illumination  for  athletics, 
enabling  many  people  who  are  engaged 
in  business  during  the  daytime  to 
take  part  in  rackets,  tennis,  &c. 

On  pp.  432-434  will  be  found  an 
illustrated  description  of  the  Lighting 
of  the  Pabst  Theatre  in  Milwaukee 
(U.S.A.).  In  the  auditorium  and  in 
the  passages  indirect  tungsten  fighting 
is  used,  and  the  effect  is  considered 
very  decorative.  Particulars  are  also 
given  of  some  tests  on  high  candle- 
power  tungsten  lamps  by  A.  Libesney, 
who  finds  that  with  the  latest  type  a 
fife  of  over  1,000  hours  and  a  spec'fic  con- 
sumf)tion  of  only  085  watts  per  candle 
can  be  obtained.  In  a  note  on  a  recent 
paper  by  Dr.  F.  W.  Edridge-Green  on 
'  Dichromatic  Vi.sion,'  some  curious 
cases  of  colour-bUndness  are  described, 
all  of  which  seem  to  belong  to  the  above 
class.  Interesting  data  were  obtained 
from  the  examination  of  a  man  who 
became  colour-blind  but  subsequently 
recovered,  and  a  lady  who  was  coloui'- 
blind  in  one  eve.  and  not  in  the  other 
(pp.  43.5^36).' 

At  the  end  of  the  number  will  be 
found  some  Short  Notes  on  Illumina- 
ting Engineering,  Reviews  of  several 
well-known  l.iooks.  and  the  usual  Trade 
Notes  and  Review  of  the  Technical 
Press. 
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The  Sensitiveness  of  Selenium  Cells  to  Light. 


A  GREAT  many  investigators  have 
studied  tlie  use  of  the  selenium  cell 
in  photometry,  but  its  applications  are 
limited  by  the  fact  of  its  sensitiveness 
througliout  the  visible  siJectrum  being 
quite  chiierent  from  that  of  the  eye. 

Some  interesting  researches  on  these 
points  have  been  carried  out  bv  A.  H. 
Pfund  at  the  Johns  Hopkins  Uni- 
versity (Baltimore,  U.S.A.).*  He  re- 
marks that,  while  every  well-made 
cell  experiences  an  increase  in  resistance 
for  some  time  after  it  has  been  made, 
it  eventually  readies  a  steady  state, 
and  a  seasoned  and  properly  constructed 
cell  is  a  reliable  instrument.  Hysteresis 
{i.e.,  the  effect  of  pre\-ious  exposure) 
is  met  with  if  the  illumination  is  very 
h'gh,  but  is  not  noticeable  at  moderate 
intensities. 

As  explained  above,  one  of  the  chief 
cL'fficidties  in  the  use  of  selenium  cells 
in  photometry  lies  in  the  fact  that 
their  sensibility  in  chfiPerent  regions  of 
the  spectrum  differs  essentially  from 
that  of  the  eye.  Prof.  Ruhmer,  who 
appears  to  have  discovered  how  to 
control  their  sensitiveness  in  tliis  re- 
spect, makes  two  varieties  of  cells, 
termed  respectively  "'  hard "  and 
'■  soft."  The  former  are  sensitive  to 
very  intense  light  and  comparatively 
insensitive  to  faint  sources,  wliile  the 
"  soft  "  cells  behave  in  an  exactly 
contrary  manner.  It  is  also  stated 
that,  whereas  the  maximum  sensitive- 
ness of  the  "  hard  "  cells  hes  in  the 
red,  the  corresponding  maximum  for 
the  "  soft "  cells  is  located  in  the 
green. 

It  is  possible  to  formulate  an  approxi- 
mate law  connecting  the  energy  E  of 
the  exciting  hght  and  the  resultant 
galvanometer  reacUng  D,  namely,  D  = 
KE".     The  deflection  D  is  a   measure 

*  Pht.  Review,  vol.  xxxiv.,  May,  1912. 


of  the  change  in  conducti\  ity  produced 
by  the  hght  falhng  on  the  cell.  K  is 
a  con.stant.  B  is  also  a  con.stant  for 
a  certain  prescribed  wave-length,  being 
about  0-51  for  violet  and  100  for  deep 
red.  The  relation  between  B  and  the 
colour  of  the  light  may  help  to  explain 
the  difference  in  behaviour  of  the  soft 
and  hard  cells. 
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Fig.  1. — Shnwins  Fensitiveness  of  Spleninm  Cell 
ihroualiout  tlie  Spectrum  fm-  Intensities  in 
the  R:itioof  1  :  4  ;  9  :  Kl. 

This  characteristic  of  the  selenium 
cell  seems  to  account  for  the  dis- 
crepancies in  the  results  of  jsast  in- 
vestigations, some  authorities  finding 
that  greenish-yellow  rays  had  the 
greatest  effect,  \\  hile  others  found  that 
the  red  rays  were  most  eifective.  The 
truth  appears  to  be  that  the  colour  of 
light  having  most  effect  on  the  cell 
varies  with  the  intensity.  This  is 
strikingly  brought  out  in  the  accom- 
pan^'ing  diagram,  showing  the  dis- 
tribution of  sensitiveness  in  the  spec- 
trum at  intensities  in  the  ratio  of 
I  :  4  :  9  :  16. 
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TECHNICAL    SECTION. 


The  Editor  lohile  not  soliciting  contributions,  is  willing  to  consider  the  puhlication 
of  original  articles  submitted  to  him,  or  letters  intended  for  inclusion  in  the 
correspondence  cohimns  of  '  The  Illuminating  Engineer.' 

The  Editor  does   not  necessarily  identify   himself  with  the  opinions  expressed 
by  his  contributors. 

A  New  Form  of  Apparatus  for  Measuring  Illumination. 

By  Prof.  S.  A.  Rumi  (Genoa). 

In  these  day.s  practical  photometry,  to  a  fine  art.  But  it  is  also  now  con- 
involving  the  comparison  of  the  inten-  sidered  essential  to  make  actual  mea- 
sity  of  various  sovu'ces  of  liglit,   their     surements   of  the  illumination  on  tlie 


IM 


B''iG.  3. — Alternative  arraniemeiit  of  jirisms  anil 
device  for  measuring  horizontal  illumination. 

colour  and  consumption,  &c.,  and  the  spot.  In  this  way  one  can  readily 
calculation  of  the  combined  effect  of  obtain  data  which  it  would  be  hardly 
a  number  of  sources,  has  been  carried     j^ossible  to  secure  by  calculations  and 
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grapliical  constructions.  For  examj)le, 
it  is  well  recognized  that  the  results  of 
such  calculations  are  greatly  modified 
by  the  effect  of  reflection  from  walls 
and  ceilings. 

As  an  example  of  the  use  of  instru- 
ment? for  this  purpose,  we  may  take 


Fig.  2. — General  view  of  instrument. 

the  Wingen  photometer  for  the  deter- 
mination of  horizontal  illumination. 
But  the  readings  of  this  instrument  are 
somewhat  easily  affected  by  the  varia- 
tions in  the  height  of  the  flame,  and 
the  shadow  of  the  operator's  body  is 
apt  to  fall  on  the  test-surface. 

I   have  recenth^   devised   a   form   of 
illumination  photometer  (which  I  have 


Fig,  4. — Distiibution  of  ill'iininntion  about 
a  vertical  axif. 

described  as  a  "  iihotophasimetre ") 
which  is  free  from  these  sources  of 
error,  and  enables  one  to  measure  the 
illumination  on  a  surface  whatever 
its  inclination  to  the  horizontal.  In 
this  instrument  I  have  adapted  the 
Lummer-Brodhim     screen,     as    shown 


chagrammatically  in  Fig.  1.  For 
strong  illuminations  one  utilizes  the 
ordinary  magnesia  screen  provided 
with  this  photometer.  For  weak 
illuminations,  however,  it  is  preferable 
to  substitute  for  this  a  glass  plate, 
mirrored  on  both  sides. 

Fig.  2  shows  a  general  view  of  the 
instrument.  F  represents  the  Lummer- 
Brodhun  arrangement  «ith  lateral  win- 
dows, to  which  are  attached  two 
rectangular  tubes  T,  T'.  The  tube  T 
leads  into  a  longer  tube  at  right  angles 
to  it.  in  which  is  situated  a  small 
incandescent  standard  lamp  L,  fed 
f  om  two  small  accumulators.  Tlie 
position  of  the  lamp  can  be  adjusted 


Fig 


-Showing  vertical  sectin 
'"solide  d'^clairement.'' 


of  the 


from  outside,  and  may  be  read  on  a 
scale  S  attached  to  the  tube  e.xternally. 
The  other  shorter  tube  T'  carries  a 
rod  t,  terminating  in  a  pivot  at  P, 
wliich  is  at  the  centre  of  the  graduated 
disc  C.  A  is  a  standard  screen  illu- 
minated by  the  lamp  L  ;  B  the  observa- 
tion screen  which  receives  the  local 
illumination.  The  screen  B  can  be 
rotated  about  a  horizontal  axis,  and 
the  fork  carrying  it  can  itself  be 
rotated  about  a  vertical  axis,  so  that 
it  is  possible  to  secure  any  desired 
inclination  of  the  screen. 

The  apparatus  shown  at  F  may  be 
replaced  liy  the  arrangement  of  prisms 
portraj-ed  in  Fig.  3,  which  enables  us 
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to  perceive  images  of  the  two  screens 
through  the  rectangular  ai)ertures  a,  h. 
This  device  may  be  simplified  still 
further  bj'  substituting  two  mirrors, 
inchned  at  right  angles,  for  the  jirisnis. 
In  order  to  measure  liorizontal  illu- 
mination one  may  replace  the  tube  T' 
by  tlie  arrangement  indicated  at  M. 
This  utilizes  a  45  mirror  (or  a  total- 
reflection  prism)  in  order  to  reflect 
the  hght  falling  upon  a  translucent, 
horizontal  observation  screen. 

In  practice  it  is  preferable  to  have 
the  scale  S  calibrated  direct  in  lux 
(bougie-metres),  o:  in  such  a  way 
that  it  is  only  necessary  to  multiply 
the  reading  by  the  candle-power  of 
the  standard.  One  can  also  make 
use  of  coloured  screens  if  desirable  ; 
but  it  appears  that  the  accuracy  of 
reachng  is  impaired  to  some  extent 
by  so  doing.  Some  experiments  carried 
out  with  screens  of  white,  light  yellow, 
and  light  and  dark  red  tints  sho\\ed 
that  in  the  first  two  cases  the  difference 
between  the  readings  was  less  than 
5  per  cent.  But  \vith  the  third-named 
screen  deviations  of  as  much  as  8  per 
cent  were  observed,  and  with  the 
others  even  more. 

As  explained  above,  the  construc- 
tion   of    this    instrument    enables    one 


to  measure  at  all  possible  inchnations, 
and  thus  io  build  up  what  Mascarfc 
has  termed  the  "  solide  d'eclaire- 
ment,"*  having  as  its  base  the  hori- 
zontal surface,  and  showiirg  the  inten- 
sity of  all  illumination  in  all  directions. 
Such  a  solid  will  not  in  general  be 
sjTiimetrical.  In  Fig.  4  curve  I  shows 
the  actual,  and  I'  the  normal  illumina- 
tion on  a  surface  inclined  at  45  degs. 
and  rotated  about  a  vertical  axis.  O  is 
the  corresponding  curve  with  the 
screen  kept  vertical.  In  Fig  5,  on 
the  other  hand,  we  have  a  vertical 
section  of  the  solid,  showing  the 
asymmetry  of  the  distribution  of  illu- 
mination. 

One  could,  of  course,  replace  such 
a  chagram  by  a  circle  representing  the 
equivalent  mean  illumination,  but  in 
practice  this  is  not  very  readily  or 
quickly  done.  The  diagram,  however, 
is  a  useful  means  of  picturing  the 
conditions  of  illumination  received  by 
a  reader  who  can  adjust  the  position 
of  his  book,  or  on  an  adjustable  writing- 
desk.  In  practice  the  conditions  of 
illumination  are,  perhajDS,  sufficiently 
kno\\n  when  one  has  determined  the 
respective  illuminations  in  a  vertical 
and  a  horizontal  plane,  and  in  a  plane 
inclined  at  45  degs. 


Raising  the  Status  of  the  Electrical  Contractor. 


A  SEKiE.s  of  regulations  regarding 
electrical  contracting  ajjpears  to  be 
on  the  point  of  being  introduced  in 
Chicago.  It  is  proposed  that  electrical 
contractors  and  electricians  should 
obtain  a  hcence  from  the  City  Elec- 
trician before  being  entitled  to  carry 
out  electrical  work.  By  this  means  a 
check  will  be  kejit  on  the  responsi- 
bility of  those  erecting  installations, 
and  a  licence  would  doubtless  be  refused 
to  a  contractor  whose  work  had  been 
proved  to  be  habitually  of  inferior 
class.  As  a  means  of  raising  the  status 
of  electrical  contracting  work,  there 
seems  much  to  be  said  for  such  an 
arrangement,  and  it  is  stated  that  the 

*  T. 'Traits  d'Opti que,' by  M.  B.  Masoart,  vol.  ii. 
p.  239. 


electrical    contractors   in    Chicago    are 
strongly  in  favour  of  it.t 

It  is  also  interesting  to  see  that  the 
Electrical  Contractors'  Association  in 
this  country  have  in  view  a  somewhat 
similar  scheme,  the  idea  being  that 
the  Association  should  guarantee  the 
work  of  members  up  to  £50.  Com- 
menting on  the  proposal  (which,  we 
understand,  was  originated  by  Mr. 
Marryat),  The  Electrical  Titnes  remarks  : 
"  Such  a  scheme,  with  adequate  safe- 
guards for  its  effective  work,  should 
greatly  raise  the  status  of  the  electrical 
contractor  and  the  prestige  of  the 
Association." 


t  Electrical  Review  and  Western  Electrician, 
Juneauth,  1912. 


418 


THE   ILLUMINATING   ENGINEER. 


Illumination  in  Factories  and  Workshops, 


Notes  on  the  Annual  Report  of  II. M.  Chief  Irsptctor  of  I- 

{Concluded  from  p.  3S4-) 


'actoiies  and  Woikshops  for  the  jear  1011. 


Industries  under  Investigation. 

Tlie  industries  investigated  included 
cotton  weaving,  linen  weaving,  cotton 
spinning  and  preparing,  flax  sjiinning 
and  preparing,  composing  rooms  in 
letterpress  printing  works,  machine 
rooms  in  clothing  factories,  and  machine 
rooms  in  handkerchief  factories. 

(a)  Cotton  Weaving. — Here  the  light- 
ing is  uniform  and  symmetrical,  being 
comparatively  constant  throughout  the 
entire  shed.  The  process  is  carried  on 
almost  exclusively  in  "  sheds  "  or  one- 
storey  buildings  -with  "  saw-back " 
roofs,  the  short  sides  of  whicli  are 
glazed.  The  incidence  of  light  is,  there- 
fore, vertical,  and  seeing  that  the  work 
is  in  a  horizontal  i^lane,  this  is  the  best 
possible  arrangement.  Owing  to  the 
large  expanse  of  window  area,  the 
"  windo«-efSciency,"  as  determined  by 
the  Trotter- Waldram  method,  is  very 
efficient ;  in  the  table  given  by  Mr. 
Wilson  values  np  to  44:-1000ths  are 
recorded,  but  the  usual  range  is  from 
16  to  35-IOOOths.  Generally  spealdng, 
the  rows  of  looms  run  across  or  at 
right  angles  to  the  direction  of  the 
windows,  but  in  sheds  in  certain  dis- 
tricts they  run  iJaraUel.  The  former  is 
by  far  the  better  arrangement,  since 
tlie  light,  coming  sideways,  throws  no 
shadow  on  the  work. 

As  regards  artificial  lighting,  the 
object  is  again  to  produce  a  uniform 
illumination  free  from  objectionable 
shadow.  Lamps  at  a  height  of  6  ft.  3  in. 
to  7  ft.  are  commonly  employed.  In- 
verted gas  Ughts,  and  f)articularly 
high-pressure  sj'stems,  are  being  largely 
used,  and  the  old  flat-flamed  burners 
are  being  gradually  replaced.  The 
absence  of  shadow  beneath  the  inverted 
mantle  is  a  distinct  advantage. 

When  electric  glow  lamps  are  used, 
16    c.-p.    carbon    filament    lamps    are 


generally  selected.  MetalUc  filaments 
are  rarely  met  with .  There  appears  to  be 
an  impression  that  they  are  readily 
broken  bj^  vibration,  Imt  nevertheless 
they  are  common  in  the  Irish  weaving- 
sheds,  ^^■here  the  vibration  must  be 
c^uite  as  great. 

B.  Linen  Weaving. 

The  weaving  of  linen  is  carried  on 
in  slieds  exactl .'  similar  to  those  used 
for  cotton  weaving,  and  the  conditions 
of  dayhght  illumination  are,  therefore; 
substantially  the  same. 

As  regards  artificial  lighting,  it  is 
interesting  to  note  that  the  reflecting 
power  of  linen  is  30-40  per  cent., 
^\■hereas  that  of  grey  cotton  is  about 
60-80  per  cent.  A  more  intense  illu- 
mination is,  therefore,  generally  found. 
Metallic  filament  lamps  or  high-pressure 
or  low-pressure  inverted  gas  lamps  are 
usual,  the  alloA\ance  in  general  being 
one  light  per  loom.  This  is  fixed 
vertically  above  the  stretch  of  cloth 
or  immediately  over  the  centre  of  the 
'■  loom- top  "  or  liighest  point  of  the 
loom.  In  the  latter  event  glare  is 
liable  to  occur,  and  several  instances 
were  noted  in  which  weavers  had 
purposely  diverted  the  lamps  in  order 
to  shield  their  eyes.  In  Appendix  IV. 
is  slioM'n  a  good  example  of  lighting 
by  means  of  deep  shades,  causing 
almost  the  \\hole  of  the  light  to  fall 
upon  the  cloth.  Sufficient  light  is  dif- 
fused and  reflected  to  illuminate  the 
alleys  satisfactorily. 

C.  Cotton-Spinning. 
Daylight. — Here  we  have  an  example 
of  an  illumination  wliich  is  sjaumetrical, 
but  more  or  less  variable,  as  the  light 
comes  from  side-windows,  being  mainly 
intended  for  the  illumination  of  vertical 
Ijlanes.  In  modern  mills  the  space 
between  windows  is  made  very  small, 
so  as  to  secure  maximum  glass  area ; 
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but,  nevertlieless,  the  ratio  of  mndow- 
space  to  floor  area  is  often  I  :  12  or 
1  :  20.  Here,  again,  tlie  \vindo\\s  are 
usually  arranged  to  conic  at  cither  end 
of  the  alley  between  the  frames. 

The  general  characteristics  of  the 
lighting  are  : — 

(1)  The  \\indow-efficiency  is  high  at 
each  end  of  an  alley,  but  diminishes 
towards  the  centre,  where  it  is  fre- 
quently only  1-IOOth  to  l-500th  of 
that  at  the  ends. 

(2)  The  general  illumination  of  the 
room  increases  \\dth  the  height  above 
the  ground  as  the  endows  become 
less  olislnicted  by  adjacent  buildings 
and  more  sky  is  visible. 

(3)  The  window-efficiency  at  the 
centre  varies  accorcUng  to  the  nature  of 
the  machinery.  In  roving  rooms,  con- 
taining frames  -w-ith  high  creels,  it  is 
very  low  ;  next  come  ring-spinning 
rooms  ;  the  best  hghted  of  all  are  the 
mule-rooms,  with  their  broad  alleys  or 
"  mule-gates  "  and  relatively  low  creels. 

Artificial  Lighting. — The  most  com- 
mon method  of  hghting  spinning-  and 
preparing-rooms  is  by  carbon  filament 
lamias  i^laced  at  intervals  along  the 
alleys.  In  mule-spinning  rooms  each 
pair  of  mules  is  generallj-  proN-ided  ^^'ith 
two  rows  of  lamps  situated  along  the 
two  sides  of  the  mule-gate.  The  light- 
ing of  these  rooms  is  generally  better 
than  any  other  room  in  the  si)inning 
mill,  while  the  preparing-rooms  are 
often  the  \\orst  lighted.  The  part  of 
the  room  containing  the  cards  is  often 
very  insufficiently  lighted,  and  may 
be  even  dangerous  from  the  point  of 
view  of  habihty  to  accident.  An 
illumination  intensity  below  I-IOOth 
of  a  foot-candle  was  sometimes  recorded. 

D.  Flax-Spinning. 

Daylight  illumination  is  carried  on 
under  concUtions  very  similar  to  cotton- 
spinning,  but  the  rooms  are  narrower, 
the  frames  are  set  wder  apart,  and 
the  ratio  of  window-  to  floor-area  is. 
therefore,  better. 

Artificial  lighting  is  mainly  by  me- 
tallic filament  lamps  suspended  from 
the  ceiling  to  within  3  ft.  from  the 
floor.  The  object  is  to  illuminate  the 
under  side   of   the   drawing   rollers,    a 


specially  important  point  when  breakage 
occurs.  Lamps  are  protected  by  an 
outer  covering  of  thick  glass  and  iron 
bars. 

E.  COMPOSING-ROOMS  IN  LETTERrRES.S 

Feinting  ^VoEKS. 
Daylight  Illumination. — A  specially 
good  light  is  needed  on  account  of  the 
dark  material  and  trying  nature  of 
the  work.  As  a  rule  composing  rooms 
in  towns  are  badly  lighted,  except 
when  situated  on  the  top  floor,  where 
skylights  can  be  provided.  Ho\\ever, 
composing-rooms  in  many  newspaj)er 
works  are  very  httle  used  during  the 
day. 

Artificial  Lighting. — The  fine  nature 
of  work  and  dark  material  demand  a 
strong  illumination.  The  reflecting 
power  of  the  material  appears  to  be 
only  about  5-10  per  cent.  The  usual 
method  of  illuminating  the  frames  is 
by  lamjis  a  few  inches  above  the  uj)per 
case.  In  a  few  rooms  inverted  arcs 
are  in  use,  and  mercury  vapom-  lamps 
have  also  been  used.  Unfortunately, 
glare  is  not  always  avoided,  although  it 
is  very  essential  that  this  should  be 
so.  Several  examples  of  good  and  bad 
lighting  are  given  in  the  Appenchx. 

F.  Sewing  M.\craNE  Rooms  in  Cloth- 

ing Factories. 

Daylight  Illumination. — Here,  again, 
the  work  needs  specially  good  light, 
but  the  obstruction  due  to  machinery 
is  much  less  than  in  other  industries. 

Artificial  Lighting.  —  The  artificial 
lighting  is  very  efficient  as  far  as 
intensity  is  concerned,  but  glare  is 
often  noticeable  owng  to  the  lamps 
being  imshaded  and  too  low.  Two 
sj'stems  of  hghting  deserve  notice. 
One  of  them  involves  the  use  of  adjust- 
able bracket  stands  carrying  8  or  16  c.-p. 
lamps  j)rotected  with  opaque  metallic 
shades.  Another  system,  \^hicli  is 
sketched  in  the  AfiiJenchx,  utilizes 
small  4-volt  glow  lamps  attached  to 
the  frame  and  provided  \\itli  an  appro- 
priate screen  shade  concentrating  the 
light  on  the  needle. 

Special  care  is  necessary  to  avoid 
troublesome  shadows  in  this  work. 
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G.  Sewing  ]\L\chine  Rooms  in  Sewing 
Handkerchief  Factories. 
Daylight  lUmnination.  —  Whenever 
possible  macliine-rooiiis  are  i^laced  on 
tlie  top  storey,  so  as  to  be  lighted  effi- 
ciently b_y  skyhghts.  In  some  factories 
the  machines  have  been  transferred  to 
specially  constructed  one-storey  build- 
ings for  this  purpose. 

_  Artificial  Lightimj.  —  The  artilicial 
lighting  is  invariably  good,  the  usual 
practice  being  to  place  the  lamps  at 
intervals  dov.\\  the  centre  of  the  table. 
In  each  room  there  is  one  table  set 
apart  for  sjiecially  fine  work  known  as 
"  shiring,"  where  the  allowance  of 
lamps  is  doubled.  The  lamps  are 
generally  well  shaded,  and  glare  is 
miusual. 

Conclusions. 

As  was  previously  stated,  for  the 
perfect  local  lighting  of  -^^ork  the  three 
following  conditions  should  be  com- 
plied vfit\\  :  (1)  The  illumination  must 
be  adequate  ;  (2)  "  glare  "  effects  must 
be  absent ;  and  (3)  no  troublesome 
shadows  must  be  cast  on  the  work. 

Adequacy. — In  deciding  on  this  point 
attention  must  be  given  to  the  class 
of  ■\\ork  carried  out,  for  a  standard 
which  would  be  quite  sufficient  for 
one  class  of  work  may  be  totally  in- 
sufficient in  another. 

For  this  i^m-pose  work  may  be 
divided  into  two  classes — "  Inspective  " 
and  '■  Detective,"  according  as  the 
work  entails  continuous  ajiiJlication  of 
the  eye  to  one  small  jjoint  or  area,  or 
consists  merely  in  keeping  a  general 
watch  over  a  given  process,  actual 
labour  being  demanded  only  -nhen  some 
fault  occurs.  Of  the  industries  con- 
sidered, the  making-uii  of  clothing 
and  handkerchiefs  and  composing  be- 
long to  the  fii-st  class,  and  the  second 
class  comprises  cotton  and  ifax  spinning 
and  preparing.  Weaving  appears  to  be 
interulediate  between  the  two  classes. 

As  regards  intensity  of  illumination, 
these  classes  are  strongly  distinguished, 
but  the  ilhmiination  also  appears  to 
depend  on  the  fineness  and  colour  of 
the  material.  In  "  inspective  "  work 
the  c.ye  is  continuously  applied  to  a 
small  area,  and  it  is  specially  important 
that   there   should    be   both   adequate 


illumination  and  absence  of  glare.  Tlie 
following  table  gives  a  rougli  estimate 
of  the  illumuiation  intensities  provided 
for  chfferent  classes  of  "  inspective  " 
^vork  (artificial  hght)  : — 


Keflecting  Power 

niumination 

of  Material 

Intensity 

Industry. 

(in  per  cent.). 

(ft.-oandles). 

Clothing  (machine 

rooms) 

1—13 

2-36 

HandUerchiefd 

(machine  rooms!) 

60-97 

2-8 

Composing  Rooms 

5-13 

3-30 

Cotton  Weaving 

60— ,S0 

1-5 

Linen  Weaving 

30—40 

3-18 

It  is  difficult  to  state  the  minimum 
absolute  illumuiation  intensity  neces- 
sary by  dayhght.  Colin  has  recom- 
mended 2o  foot-candles  for  schools, 
and  it  \\a.s  noticed  that  on  several  occa- 
sions an  illumination  of  15  foot- 
candles  was  regarded  as  inadequate. 

For  '■  detective  "  work  the  standard 
of  illumination  is  much  lower,  and 
comes  under  the  heading  of  general 
rather  than  local  lighting.  The  area 
served  is  much  more  extensive,  and 
the  range  from  minimum  to  maximum 
illumination  correspondmgly  great. 

The  follo'\\'iiig  are  the  illuminations 
met  with  in  factories  for  "  detective  " 
work  : — 

Industry  and  Room. 
Cotton  Spinning. 
Preparing  Rooms:  — 

At  Cards       

At  Combing  Frames 
At  Drawing  Frames 
At  Roving  Frames 
Ring  Spinning  Rooms 
Mule  Spinning  Rooms 
Flaxing  Spinning. 
Preparing  Rooms 
Wet  ."^pinning  Rooms 
Reeling  Ronms 

Glare. — In  this  resjiect  the  artificial 
lighting  is  often  far  from  satisfactory, 
^vhicli  is  the  more  remarkable  because 
the  defect  could  usually  be  remedied 
without  any  chfficulty. 

For  exam])le,  at  a  clotlung  factory 
the  lamps  were  arranged  in  the  custo- 
mary manner  in  a  row  along  the  centre 
of  the  table  facing  the  workers,  the 
machines  being  arranged  along  either 
side.  The  needles  \\eie  about  2  ft.  3  in. 
from    the    point    vertically   imder    the 


Illumination 
Foot-Candles. 

.     0  01  to  0.7 

.     0-1 

to  2  0 

.     0-0( 

to  4 

.     0-0- 

to  1-3 

.     0-1 

to  10 

.     0-2 

to  60 

0-2 

to  10 

.   o-t; 

to  3-4 

.     10 

to  7-5 
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lamp,  and  the  lamps  were  about  1  ft. 
above  the  table.  The  angle  of  incidence 
was,  therefore,  66°,  and  the  "  angle  of 
glare "  ^^'as  about  43°.  When  the 
lamps  were  raised  1  ft.,  not  only  had 
the  angle  of  glare  increased  to  60°,  but, 
owing  to  the  much  smaller  angle  of 
incidence  (481°),  the  illumination  at 
the  desired  point  was  actually  more 
than  before. 

Glare  is  often  pronounced  in  com- 
posing-rooms. In  these  the  surface 
illuminated  is  usually  vertically  under 
the  lamps,  and  those,  therefore,  cannot 
be  raised  without  some  loss  of  hght  ; 
but,  by  making  use  of  an  efficient 
reflector,  there  should  usually  be  no 
difficulty   in    setting   the    lamias    at    a 


Shadow-troubles  are  not  usually  met 
with  in  "  detective  "  industries,  where 
the  illumination  is  less  and  the  con- 
trasts not  so  marked. 

.Appendices  I-IV. 

To  these  appendices  we  can  only 
refer  briefly,  but  the  tabular  data  pre- 
sented will  doubtless  be  very  useful 
for  future  reference.  Appendix  I.  is 
devoted  to  a  summary  of  the  analysis 
of  the  premises  visited  for  these  mea- 
surements, comprising  160  rooms  and 
61  factories.  The  majority  of  these  were 
cotton- weaving  establishments. 

Appendix  II.  and  III.  contain  expla- 
natory notes  of  the  tables  of  daylight 
and  artificial  light  which  follow.  In 
Appendix  II.  a  series  of  eight  tables, 
corresponding  with  the  divisions  A  to  G 
in  the  text,  are  assembled.  They 
occuj)y  eleven  pages  and  are  most 
exhaustive,  full  iiarticulars  of  the  area 


Fig.  1.— High  pressure  inverted  inuandeseent 
lamp  for  lighting  looms  in  linen  weaving  fhed. 

height  sufficient  to  obviate  discomfort. 
A  still  better  method  is  to  use  a  suitable 
deep  opaque  shade  (see  drawings  in 
Appendix).  Where  very  intense  illu- 
mination is  not  needed,  the  best  fiosi- 
tion  for  the  units  is  vmdoubtedly  high 
up  behind  and  a  Uttle  to  the  side  of 
the  worker.  By  this  means  both  glare 
and  inconvenient  shadows  can  readily 
be  avoided. 

Shadows. — Shadows  are  sometimes 
troublesome  in  machine-rooms,  especi- 
all}'  v\here  a  \\hole  group  of  machines 
is  illuminated  by  a  single  powerful  unit 
placed  in  the  centre.  Sometimes — e.g., 
in  composing  -  rooms  —  a  troublesome 
shadow  is  cast  by  a  neighbouring  unit 
intended  for  an  adjacent  spot.  Shifting 
shadows  are  particularly  inconvenient. 


Fig.  2.— Arrangement  of  small  -1-volt  elcclric 
glow  lamp  for  the  local  lighting  of  sewing 
machines.  The  source  is  so  near  to  the  point  t'f 
work  that  a  very  intense  illumination  results 
(9  to  27  foot-candles).  The  system  has  the  great 
advantage  of  casting  the  shadow  of  the  net  die 
holder  in  the  right  direction. 

of  rooms,  window-space,  illumination, 
and  '"  window-efficiency  "  being  given. 
On  these  tables  the  conclusions  given 
previously  are  based. 

Appendix  III.  (six  pages)  contains 
a  similar  series  of  tables  giving  par- 
ticulars of  the  artificial  lighting. 

In  AppencUx  IV.  there  are  some 
sketches  showing  the  good  and  bad 
systems  of  illumination,  and  these  we 
reproduce. 

In  conclusion,  it  may  be  suggested 
that  tliis  report  \v'ill  be  beneficial  in 
showing  how  feasible  measurements  of 
illumination  have  become,  and  there 
is  no  doubt  that  they  will  do  much  to 
sj'stematize  factory  Hghting  in  the 
future. 
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Fig.  3. — Jinperfectly  shnded  liiilitiiig  of  com- 
positors' frames  by  high  pressure  inverted  incan- 
descent gas.  The  incandescent  mantle  is  just  FiG.  .5— Good  metlioJ  of  lighting  compositors' 
visible  to  a  man  of  average  height ;  the  angle  of  frames  by  high  pressure  inverted  incandescent 
glare  is  40°  at  the  lower,  and  10°  at  the  upper  g^g.  The  eye  is  completely  protected  from  the 
edge  of  the  upper  case.  By  extending  the  shade  source  by  the  provision  of  a  semi  -  circular 
about  1  inch,  all  glare  would  be  avoided  and  the  attachment  to  the  conical  shade, 
illumination  would  not  be  diminished. 


Fig.  4.— Imperfectly  shaded  lighting  of  com- 
positors' frames  by  upright  incandescent  gas. 
The  incandescent  mantle  is  fully  exposed  to  the 
eye  and  the  angle  of  glare  is  46°  at  the  lower, 
and  1G°  at  the  upper  edge  of  the  upper  case. 
The  shadow  of  the  compositor  also  is  thrown  on 
the  frame  by  a  similar  unshaded  source  behind 
him. 


Fig.  6.— Good  method  of  lighting  compositors" 
frames  by  electric  grow  lamps.  The  eye  is  pro- 
tected from  the  source  by  the  cylindrical  attach- 
ments to  the  conical  shades.  'J'he  general  effect 
of  the  lighting  is  very  restful  owing  to  the 
absence  of  glare  and  of  light  in  the  top  part  of 
the  room. 
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The  Influence  of  Illumination  on   the   Time  Taken  by 
Industrial  Processes. 


An  interesting  article  by  R.  Thurston 
Kent,  the  fourth  of  a  series  on  tlie 
principles  of  industrial  hghting  in  a 
recent  number  of  Industrial  Engineer- 
ing, suggests  a  simple  and  jjractieal 
means  of  tracing  the  benefit  derived 
from  good  ligliting  in  factories. 

Although  manj^  manufacturers  recog- 
nize as  an  abstract  truth  that  good 
lighting  increases  the  efficiency  of  the 
worker,  yet  they  have  no  ready  means 
of  proving  its  value  numerically,  nor 
observing  how  much  better  and  quicker 
work  can  be  done  under  imjM'oved 
conditions  of  illumination.  Again  the 
terms  used  in  illuminating  engineering 
are  many  of  them  quite  unfamiliar 
to  the  average  manufacturer,  and  he 
therefore  does  not  always  understand 
the  data  presented  by  exf)erts. 

Now  Mr.  Kent  suggests  that  a  more 
direct  appeal  could  be  made  to  the 
manufacturer  by  stud\-ing  the  time 
taken  in  various  processes  under  differ- 
ent conditions  of  illumination.  In  this 
way  the  improved  sj)eed  and  efficiencj- 
of  a  particular  operation  secured  by 
better  lighting  can  be  at  once  demon- 
strated, and  it  becomes  unnecessary  to 
run  a  plant  or  a  department  for  an 
extended  period  in  order  to  demon- 
strate the  reduced  cost. 

The  first  pomt  in  making  a  time 
study,  as  proposed  by  the  author,  is 
to  subcUvide  the  complete  operation 
into  a  number  of  simple  movements. 
For  example,  it  may  be  found  that  in 
setting  a  casting  on  a  jjlaning  machine 
there  are  fifteen  chstinct  movements, 
including  the  hghting  of  the  jjiece 
from  the  floor,  f)lacing  of  blocks  under 
it,  levelling,  setting  and  adjustment 
of  the  tool  and  the  stops,  &c.  Each 
of  these  simple  movements  is  timed 
independently  with  a  stop  watch,  and 
the  results  are  tabulated.  The  time 
required  for  each  steji  under  the  old 
and  new  conditions  of  illumination  is 
then  accurately  comj)ared. 

This  method  of  analyzing  one  opera- 
tion into  its  component  movements  has 


several  advantages.  There  may  be 
certain  movements  which  take  a  very 
variable  time,  and  are  in  no  way 
affected  by  the  lighting  conditions,  and 
these  can  be  omitted  when  making  up 
the  totals  for  comparison.  Again,  the 
plan  of  timing  in  detail  serves  to  show 
which  of  the  particular  movements  are 
most  affected  by  hghting  conditions, 
and  provides  an  indication  of  the 
directions  in  which  improvement  is 
most  needed. 

In  order  to  form  a  really  true  estimate 
of  the  value  of  hghting,  the  time  test 
can  be  repeated  at  different  times  of 
the  daj'  and  with  different  workmen, 
an  average  then  being  determined. 
(Incidentally  it  may  be  mentioned  that 
such  time-stucUes  as  have  been  de- 
scribed may  be  of  considerable  use  in 
fixing  piece-work  rates,  though  for  this 
purpose  too  average  and  not  minimum 
times  should  be  taken.) 

Some  interesting  results  are  given 
for  the  operation  of  setting  a  casting 
on  a  planing  machine  mentioned  above. 
The  average  times  for  the  various  move- 
ments were  determined  under  three 
different  conditions  of  lighting. 

1.  With  a  single  drop  carbon  lamp 
of  16  candle-power  hung  over  the 
machine.  These  carbon  lamps  were 
suspended  from  cables,  and  could  be 
moved  to  suit  the  operator,  within  a 
limited  range. 

2.  A  test  was  made  with  the  same 
drop  hght,  but  with  the  adchtion  of  a 
central  high  candle-power  gas  lamp, 
which  was  situated  in  the  middle  of 
the  room,  and  served  to  give  a  general 
illumination  over  several  planing 
macliines. 

3.  A  tungsten  lamp  equipped  with 
a  steel  reflector  was  suspended  at  a 
height  of  7  ft.  above  the  working  plane, 
and  in  the  f)osition  found  to  be  most 
satisfactory  for  hghting  the  machine, 
and  a  further  time-test  was  then  carried 
out. 

The  following  table  gives  the  average 
times  for  the  various  movements  under 
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the  conditions  described.  Certain 
operations  of  a  variable  nature  are 
omitted,  as  tliey  obscure  tlie  conclu- 
sions to  be  drawn  from  a  lighting  test. 

Average  Time  in  Minutes  occupied  in 
Setting  a  Casting  on  a  Planing  Machine. 


•0 

II 

^f 

a 

Operation. 

f" 

H 

§5 

c  £ 

a,  £ 

t4 

cq 

30 

1.  Put  piece  on  table 

■18 

■183 

•183 

2.  Set  piece  in  position 

■136 

•156 

•17G 

3.  Set  blocks  under  end  of 

body 

■196 

■173 

■126 

4.  Level  body 

•38 

•60 

■253 

r>.  Set  one  clamp  at  back 

•186 

■10 

•186 

6.  Set  two  clamps  at  front 

■353 

•31 

■31 

7.  Set  four  blocks  under 

body 

■336 

•29 

■293 

S.  Tighten  three  clamps 

■406 

•323 

406 

!).  Take  out  finishing  tool 

•203 

•253 

■203 

1(1.  Move  table 

■116 

•13 

■126 

11.  Put  in  roughing  tool 

•446 

•.^3 

•516 

12.  Start  machine,  set  cut 

32 

•286 
3-234 

•346 

Total 

3^2.58 

3^124 

Several  interesting  facts  are  brought 
out  by  this  table.  For  example,  al- 
though the  intensity  of  illumination 
under  the  gas  lamp  (rated  at  1,200 
candle-power)  was  much  greater  than 
with  either  of  the  other  systems  of 
hgliting,  the  average  time  for  the  opera- 
tion detailed  was  longer  than  when 
the  lamp  equipped  with  a  directive 
reflector  was  used.  Such  a  fact  as 
this  might  be  used  to  make  a  direct 
appeal  to  a  manager  of  works  to 
consider  the  careful  placing  and  shading 
of  sources  of  light.  For  although  the 
time  saved  on  one  small  operation 
by  one  man  may  be  measured  as  a 
decimal   of   a   minute,    it   is    obvious 


that  the  aggregate  saving  for  a  large 
number  of  workmen  over  an  extended 
period  would  be  very  considerable. 

The  effect  of  shadows  is  also  clearly 
emphasized  by  such  an  analysis  as 
the  above.  Several  operations  took 
longer  mider  the  gas  lamp,  and  in 
each  case  this  could  be  chrectly  attri- 
buted to  the  shadows  thrown  on  the 
work.  The  minimum  time  with  the 
gas  lamp  occurs,  however,  in  operations 
performed  on  the  top  or  back  of  the 
piece,  where  no  oljjectionable  shadows 
were  cast,  and  the  high  illumination 
would  be  an  advantage.  The  opera- 
tions in  which  the  minimum  time  is 
obtained  under  the  single  drop  carbon 
lamp  are  those  requiring  no  jjarticular 
sldll,  and  could  probably  be  performed 
just  as  rapidly  under  any  moderately 
good  lighting  conditions.  The  saving 
of  time  under  the  system  of  carefully 
directed  and  distributed  hghting  is 
most  strikingly  brought  out  in  the 
process  of  levelling,  where  more  care 
would  be  required  than  in  most  of 
the  other  operations. 

It  is  suggested  that  the  system  of 
time-study  would  reveal  some  possi- 
bihties  of  economy  in  many  other 
branches  of  industry.  The  author  men- 
tions as  a  further  example  the  case  of 
weaving  in  a  textile  mill.  In  a  certain 
room  of  this  kind  a  new  installation  of 
tungsten  lamps,  with  appropriate  re- 
flectors and  properly  sjiaced,  was  set 
up  for  comparison  with  an  old  system 
of  bare  carbon  lamps.  At  a  rough 
estimate  the  speed  of  finding  and  tying 
broken  thiead  by  the  weavers  operating 
on  the  same  class  of  work  under  these 
two  systems  was  60  to  75  per  cent 
greater  when  worldng  under  the  modern 
installation. 


Value  of  Illuminating  Engineering  to  the  Gas  Industry. 


It  is  all  to  the  good  of  the  gas  industry 
that  closer  attention  is  being  directed 
to  methods  of  lighting,  and  more 
particularly  to  the  proper  placing  of 
the  light  units  in  factories,  so  as  to 
avoid  adverse  effects  upon  the  eyesight 
of  operatives.  If  this  matter  is  fol- 
lowed through,  it  carmot  fail  to  bring 


the    advantages    of    gas    lighting    into 
stronger  relief. 

The  great  importance  of  the  com- 
petent illuminating  engineer  is  empha- 
sized by  the  comparison  made  in  the 
recent  report  of  the  Chief  Inspector  of 
Factories  between  various  trades.  It 
is  not  so  much  a  man  with  a  diploma 
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that  is  required  as  an  officer  specially 
trained  in  the  needs  of  the  various 
trades  in  any  particular  district.  In 
one  district,  for  example,  the  woollen 
industry  maj'  preponderate,  and  it 
involves  many  processes,  each  requiring 
special  consideration  as  to  its  lighting 
arrangements.  In  such  an  area  it  is 
very  desirable  that  the  gas  undertaking 
should  have  on  its  stafi  a  woollen  mill 
lighting  speciaUst. 

So,  too,  where  cotton,  worsted, 
engineering,  or  other  trades  preponde- 
rate.    Even  if   the  hghting  authority 


does  no  internal  fitting,  the  offer  of 
expsrt  advice  is  almost  invariably 
appreciated,  and  in  any  event  it  is 
"  up  to  "  the  gas  industry  to  ses  that 
gas  under  the  b3st  circumstances  has 
due  consideration,  espscially  where  the 
lighting  is  competitive.  The  lighting 
representative  who  undertakes  such 
duties  can  only  acquire  the  propsr 
degree  of  co:up3tency  by  co:nbining 
sound  theoretical  knowledge  with  a  close 
personal  study  of  the  particular  processes 
in  the  lighting  of  which  he  is  called  upon 
to  advise. — Gas  World,  July  6lh. 


Light  from  the  Earliest  Times. 

An    account    of   some   lamps  in   the  collection  of  Mr.  J.  w.  Johnston  (Fellow  of  the  Society  of 
Antiquaries  of  Scotland),  and  of  a  lecture  recently  delivered  l>3*  him  on  this  subject. 

{Concluded  from  page  393). 

Our  next  illustration  (Fig.  4)  shows  terest  is  the  chair  for  supporting  tlie 
some  lamps  of  an  entirely  different  lamp.  This  can  either  stand  on  a 
character,  coming  from  China.     Some     flat  surface  or  hang  on  a  nail  on  the 


Fig.  4  -  Group  of  Ubiucse  Lamp?.    (0  Speciinenj.) 

(1)  Chinese  Sheet  Iron  Chair- 'shaped  Lamp. 

(2)  Primitive  Chine.se  Bamboo  Lamp. 

(3)  Chinese  Bamboo  Chair-Shaped  Lamp,  fioin  a  Canton  river  boat. 
(4  and  6)  Chinese  Brown  Glaze  Earthenware  Lamp.s. 

(5)  Chinese  Bamboo  Chair-Shaped  Lamp. 
Nos.  1,  2,  and  'i  figured  in  the  Proceeding.'!  of  the  Society  of  Antinuaries  of  Scotland,  1S87-S. 

of  them  are  made  of  bamboo,  and  put  wall.  There  is  also  a  contrivance 
together  in  a  highly  characteristic  beneath  the  lamp  proper  to  catch  any 
and  ingenious  fasliion.     Of  special  in-     oil  that  may  drip  over. 
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We  now  come  to  the  "  crusie " 
lamps,  a  fine  collection  of  which  is 
shown  in  Fig.  5.  The  name  "  crusie  " 
(cf.  "  cruse  ")  is  really  local,  being 
apphed  to  this  particular  variety  of 
flat  metal  lamp  in  Scotland.  But  it 
may  be  used  to  describe  the  general 
type.  These  lamf)s,  it  will  be  seen, 
consist  of  simple  shallow  receptacles 
with  spouts  at  intervals  round  their 
rim,  from  which  wicks  project.  In 
Scotland  they  were  almost  invariably 
the  work  of  \'illage  blacksmiths,  being 
made  of  beaten  iron.  These  crusie 
lamps  are,  however,  common  to  almost 
all  nations,  being  fomid  even  in  some 
of  the  catacombs  of  Rome.  Their 
essential  form  appears  to  have  been 
retained  practically  unchanged  for  cen- 
turies, and  there  are  specimens  which 
are  known  to  have  been  used  in  the 
same  family  for  several  himdred  years. 
Being  made  of  iron,  they  would  be 
practically  unbreakable.  Specimens 
made  of  tin,  bronze,  brass,  and  copper, 
and  even  stone,  can  also  be  seen,  and 
in  Mr.  Johnston's  collection  such 
lamps,  from  Holland,  Norway,  North 
Italy,  and  even  Colombo  and  North 
Borneo,  are  included.  It  is  strilcing  to 
observe  how  exactly  the  character- 
istic form  is  repeated  in  clifierent 
countries.  Presumably  the  types  found 
in  remote  districts  were  based  on 
specimens  imported  from  Europe.  It 
is  curious,  however,  how  each  country 
contrived  to  give  its  impress  to  the 
design  of  the  lamp,  the  ornamentation 


of  the  Scottish  lamp  generally  taking 
the  form  of  the  blackcock's  tail,  while 
the  specimens  from  Norway  have  the 
general  form  of  a  boat. 


Fio.  G.— Various  siiecial  types  of  Crusie  La'ups. 

In  Fig.  6  are  to  be  seen  several  additional 
specimens  of  Scottish  Crusie  Lamps.  The  speci- 
men with  the  long  handle,  which  cnmes  Irom 
Lanarkshire,  is  very  interesting.  It  is  rejilly  a 
combiuatioii  of  crusie  and  candle-holder,  such 
as  was  frequently  used  by  bakers.  The  other 
specimens  come  from  Aberdeenshire,  Kincar- 
dineshine,  and  Invernesshire. 


Particulars  of  lamps  shoirn  in  Fig.  5  ;— 

(1)  Iron,  shell-shaped  crusie.  Northern  Xorw.iy,  used  in  the  iishing  distiicts. 

(2)  Copper  Crusie.  Orkney,  made  from  copper  from  a  wrecked  ship. 

(3)  Iron  Crusie  with  Lid,  Aberdeenshire,  ornamentation,  blackcock's  tail,  the  favourite 

design  of  Scotch  crusies 

(4)  Sheet  Iron  Crusie,  with  4  spouts,  from  the  late  King's  Kraal,  Benin. 
(h)  Iron  Crusie,  Shetland. 

(6)  Iron  Crusie,  Italy,  beautifully  engraved. 

(7)  Iron  Crusie,  Scotch,  round,  unusual  shape  of  Scotch  crusie,  Liinarkshire. 
(S  and  !l)  Tin  Crusies,  Spain. 

(10)  Wrought  Iron  Crusie,  Italy. 

(11)  Sheet  Iron  Crusie,  France,  ornamentation,  cock. 

(12)  Iron  Lamp,  in  form  of  Hippo-sandal.    Dug  out  of  river  Orwell. 

(13)  Iron  Crusie,  Germany. 

(14)  Pierced  Iron  Lantern,  with  5  bull's-eyes,  Kincardineshire.    Similar  lantern  portrayed 

in  J.  F.  Herring's  picture  "  Nanny,"  now  in  Blackburn  Art  Gallery, 
(I."!)  Temple  Lantern,  Japan. 

( 16)  Scable  Lantern  or  "  Bowit."  Banffshire,  with  candle-holder. 

(17)  Brou:«e  Lamp,  in  shape  of  foot  with  sandal,  fourth  century. 

Kemainder  of  collection  are  mainly  Scotch  Crusies,  obtained  from  Islay, 
Inverness,  Aberdeen,  Banff,  Kincardine,  and  Lanarkshire. 
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Fi(!.  5.— Collection  of  Crufies,  and  a  few  otlier  Lami.is.    (09  Speciiiiens.) 
(For  reference  tojigures,  see  opposite.) 
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The  Scottish  crusie,  Hke  many  of 
the  European  lamps,  was  provided 
with  a  lower  receiitacle  to  catch  the 
drippings  of  the  oil.  Another  device 
was  a  projecting  ratchet,  by  which  the 
flow  of  oil  in  the  vessel  could  be  regu- 
lated to  the  wick.  In  some  cases  the 
upper  receptacle  was  provided  with 
a  lid.  When  in  use  the  crusie  was 
commonly  hung  by  the  iron  hook  at 
the  back.  The  wick  was  usually  of 
the  rush-pith  or  worsted  j^arn,  and  the 
oil  was  of  home  manufacture,  extracted 
from  fish  or  mutton  fat,  and  usually 
very  coarse  and  rank.  In  Japan  oil 
extracted  from  nuts  was  used,  and  in 
Nigeria  vegetable  oil  termed  "  Shea 
butter."  As  an  illuminant  the  crusie 
was  anjiihing  but  ideal.  It  frequently 
gave  rise  to  an  unpleasant  acrid  smell, 
owing  to  lack  of  proper  access  of  air 
to  flame  and  incomplete  combustion. 
It  required  constant  trimming  and 
attention,  and  the  light  was  of  a  feeble 
and  flickering  character.  LTntil  the 
middle  of  the  last  century  tlie  crusie 
was  in  general  use  in  Scotland,  when 
it  M-as  eventually  superseded  by  the 
paraffin  lamp. 

Several  other  items  in  Fig.  5  call 
for  mention.  No.  15  is  an  interesting 
lantern  from  a  temple  in  Japan,  No.  14 
a  pierced  iron  lantern  with  five  bulls- 
eyes  from  Scotland.  There  is  also  an 
example  of  the  fantastic  form  of  bronze 
lamp,  in  the  form  of  a  sandal  similar 
to  those  described  in  the  old  work  by 
Dom  Bernard  de  Montfaucon  in  1719. 
The  stable  lantern,  or  "  bowat,"  comes 
from  Banff.  One  of  the  most  interest- 
ing in  existence  is  the  original  lantern 


of  Guido  Faux,  now  in  the  Bodleian 
Museum  at  Oxford. 

The  last  illustration  (Fig.  7)  shows  a 
miscellaneous  collectioir  of  brass  lamps, 
many  of  them  crusies  from  various 
countries.  A  particularly  elegant  piece 
of  work  is  the  Etruscan  lamp,  No.  14, 
and  No.  11,  the  nine-light  "  Chanukah  " 
lamp,  has  an  interesting  significance 
in  view  of  its  association  wth  the 
Hebrew  Chanukah  festival  to  celebrate 
the  deliverance  from  SjTia  under  Judas 
Maccabajus.  In  these  ceremonies  the 
kindling  of  lamps  forms  an  important 
part  of  the  ritual. 

There  is  doubtless  much  to  be 
learned  from  the  beautiful  proportions 
and  ingenious  devices  met  with  in  many 
of  these  old  lamps.  The  lighting  engi- 
neer of  to-day,  who  is  so  often  occupied 
in  the  problem  of  introducing  new 
illuminants  amid  old  surroundings, 
A\oukl  often  find  it  of  benefit  to  bear 
in  mind  the  influence  of  tradition,  and 
to  imitate  some  of  the  graceful  lines 
of  appropriate  ancient  fixtures.  Our 
present  illuminants,  considered  from 
the  purely  utilitarian  standpoint,  are 
doubtless  far  more  efficient.  But  it 
may  be  questioned  whether  they  re- 
ceive the  same  deliberate  care  from 
the  artistic  standpoint  as  was  lavished 
even  on  the  simplest  forms  of  lamps  in 
the  past. 

In  conclusion,  we  must  express  our 
great  appreciation  of  Mr.  Johiiston's 
kindness  in  granting  facihties  for  the 
writing  of  this  article,  and  we  have 
also  to  acknowledge  the  assistance  of 
Mr.  Val.  H.  Mackinney,  to  whose  skill 
the  excellent  photographs  of  the  collec- 
tion are  due. 


Particulars  of  lamps  shown  in  Fig.  7  :— 
(1,  2,  3,  4,  o)  Occur  in  Fig  3. 

(6  and  7)  Brass  Hanging  Lamps,  Japan,  Pith  of  Rush  used  as  wicks. 

(8)  Brass  Crusie  Lamps,  Colombo, 

(9)  Brass  Crusie  Lamps,  Holland. 

(10)  Brass  Crusie  Lamp,  beautifully  engraved.  Morocco. 

(11)  Brass  Chanukah  Lamp,  it  lights,  from  Jewish  Tabernacle. 

(12)  Brass  Candle  Lamp,  pierced  and  engraved,  Jaipur,  India. 

(13)  Brass  Figure  Standard  Lamp,  Italy. 

(14)  Etruscan  Lamp,  bronze,  column  with  serpent  entwined,  standing  on  three 

cloven  hoofs,  period  300  B.C.,  found  in  Thebes. 

(15)  Brass  Lamp,  3  wicks,  on  iron  standard,  .~iyria. 
(Ifi)  Brass  Standard  Lamp,  2  wicks,  Portugal. 
(1")  Brass  Butterfly  Candle-holder,  Seoul,  Corea. 

(18)  Small  Brass  Table  Lamps,  Japan. 

(19)  Brass  Tinder  Boxes.  Holland. 

(20)  Brass  Pricket  Candlestick,  Japan. 

Others  figured  represent  specimens  from  Venice,  Rio  Tinto,  Malta,  Jerusalem,  Bruges,  &c. 
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Fig.  7.— Collection  of  Brass  Lamps  and  Tinder  Boxes.    (52  Specimens.) 
(Forie/erence  to  figures,  see  opposite.) 
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The  Lighting  of  a  Covered  Squash  Racket  Court. 


It  will  be  recalled  that  rather  more 
than  a  year  ago  we  described  the  hght- 
ing  by  high-pressure  gas  of  the  covered 
la,wn  tennis  ground  at  Dulwich.  By 
the  courtesy  of  Mr.  H.  M.  Rootham, 
B.Sc.  A.M.I.C.E.  we  are  now  enabled 
to  describe  the  hghting  of  a  covered 
squash  racket  court,  hkewise  con- 
structed by  him,  for  Mr.  P.  T.  Perkins 
in  Camden  Square. 

Squasli  rackets  is  a  game  played  in 
a  court  of  comparatively  small  size, 
and  artificial  lighting  is  therefore  quite 
a  simple  matter.  The  size  of  this 
court  is  30  ft.  by  21  ft.  by  14  ft.  Day- 
light is  supphed  by  a  partly  glazed 
skyhght,  and  the  walls  are  made  of 
cement,  and  specially  designed  to  give 
an  elastic  surface  and  produce  a  fast 
game.  The  rapichty  wdth  wliich  the 
small  baU  used  in  this  game  travels 
calls  for  a  very  perfect  system  of 
artificial  illumination. 


A              _^            _   A       A         1 

Fig.  1.— I'lau  of  Court  showing   positions 
of  lamps. 

It  will  be  recalled  tliat  in  the  case  of 
the  lawn  tennis  courts  at  Dulwicli  the 
surroundings   are   dark   and   the   balls 


white.  Here,  on  the  other  hand,  the 
ball  is  black  and  the  walls,  ceiling, 
and  floor  a  dead  white — a  state  of 
affairs  wliich  naturally  assists  the 
evenness  of  illumination  considerably. 
In  fact,  the  conchtions  are  not  unlike 
tliose  met  with  in  the  Ulbricht  sphere 
used  in  photometry.  The  general  nature 
of  the  court  and  the  arrangement  of  the 
lights  will  be  understood  from  the  plan 
shown  in  Fig.  1  and  tlie  photograph 
on  the  opposite  page.  By  dayhght 
abundance  of  illumination  is  readily 
secured,  but  to  imj)rove  the  diffusion 
of  direct  sunlight  it  is  possible  that 
mushn  blinds  may  be  added.  The 
artificial  light  is  provided  by  five  Holo- 
phane  stiletto  10-inch  Reflector  Bowls, 
eacli  containing  a  50-watt  tungsten 
lamp,  and  spaced  as  shown. 

These  lamps  are  placed  at  a  height 
of  14  ft.,  well  above  the  region  of  the 
wall  used  for  plaj^  and  are  found  to 
give  no  trouble  whatever  to  the  players. 
In  rackets  the  ball  ricochets  rapidly 
round  the  walls,  and  can  be  taken 
after  bouncing  off  any  of  the  four  waUs 
by  the  f)layers.  It  is  therefore  essential 
to  secure  a  perfectly  even  illumination, 
not  only  over  the  floor,  but  over  the 
walls  as  well.  Tests  of  the  surface 
brightness  of  walls  and  floor  showed 
that  values  ranging  from  0-9-I-2  foot- 
candles  were  obtained — a  very  satis- 
factory result  in  view  of  the  fact  that 
the  lamps  are  pilaced  so  high,  and  the 
consumption  of  energy  is  only  about  0-5 
watts  per  square  foot  of  floor  area 
(under  one-third  of  a  unit  pev  hour). 

It  is  interesting  to  note  how  the  use 
of  artificial  light,  as  a  means  of  enabling 
games  to  be  played  in  tlie  evening, 
is  spreading.  In  the  case  of  such  a  game 
as  squash  rackets,  played  in  a  small 
space,  and  in  a  court  which  is  preferably 
covered,  tlie  possibilities  of  extending 
the  hours  of  play  in  this  way  seem 
very  great.  The  recognition  of  the 
ease   witli   Mhich   such   courts   can   be 
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Kiu.  2. — I'hotograiili  of  Kacket  Court  illuminatL'il  by  Holophaue  bowls. 
[Taken  from  serving  end,  entirely  by  artificial  liyhl^ 


lighted  artificially  should  lead  to  quite  many  people  who  are  occupied  wtli 
a  number  being  erected  round  London,  their  business  in  the  daytime  to  devote 
and   may   be   the   means   of   inducing     some  of  their  evening  time  to  athletics. 
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Co-Operation    between    British    and  American   Illuminating 
Engineering   Societies. 


A  SPECIAL  meeting  of  the  New  York 
section  of  tlie  American  Illuminating 
Engineering  Society  was  held  on  August 
1st,  when  an  address  was  dehvered  by 
Mr.  Leon  Gaster  on  '  Progress  in  Illu- 
minating Engineering  in  Europe.' 

An  outline  was  given  of  the  work 
so  far  done  in  connexion  with  glare, 
school  and  library  hghting,  education 
in  illuminating  engineering,  and  other 
subjects,  and  it  was  pointed  out  how 
valuable  had  been  the  influence  of  the 
Society  in  bringing  home  to  authorities 
the  importance  of  good  factory  Hghting. 

The  local  conditions  have  naturally 
moulded  the  hne  of  development  of 
the  British  Society.  Its  international 
connexion,  Mr.  Gaster  pointed  out, 
should  enable  it  to  act  as  a  centre  in 
Europe    and    as     a    connecting    Unk 


between  the  American  Society  and  the 
various  Continental  bodies  with  which 
it  desires  to  get  in  touch.  The  time 
is  ripe  for  closer  co-operation  between 
the  two  bodies. 

Dr.  Sharp  recalled  that  at  the  time 
of  the  starting  of  the  British  Society 
the  American  Illuminating  Engineering 
Society  sent  a  cablegram  of  congratu- 
lation, and  at  the  special  meeting  on 
August  1st  these  good  wishes  were 
renewed.  Some  remarks  were  also 
made  by  Mr.  A.  J.  Marshall,  Mr.  L.  B. 
Marks,  Mr.  Norman  Macbeth,  Dr.  H.  E. 
Ives,  and  Mr.  D.  Macfarlane  Moore, 
all  of  whom  have  been  closely  associated 
with  the  movement,  hkewise  expressed 
their  appreciation  of  the  work  done  in 
the  short  time  during  which  the  British 
Society  has  been  in  existence. 


Indirect  Tungsten  Lighting  in  a  Theatre  in  Milwaukee. 


A  VKRV  interesting  description  of  an 
indirect  tungsten  lighting  installation 
in  the  Pabst  Theatre  of  Milwaukee 
U.S.A.,  recently  appeared  in  The  Elec- 
trical World.*  By  the  courtesy  of 
the  editor  of  this  journal  we  have  been 
favoured  by  some  photographs  taken 
by  artificial  Ught,  showuig  the  nature  of 
the  illumination.  These  are  reproduced 
in  Figs.  1,  2,  3,  and  4. 

Fig.  1  shows  a  general  view  of  the 
fixture  used  in  the  auditorium.  The 
diameter  of  the  huge  suspended  reflector 
bowl  is  7J  ft.,  and  it  contains  tungsten 
lamps  consuming  in  all  5,000  watts. 
As  the  ceiling  above  is  dark  ni  tint, 
it  was  found  necessary  to  suspend  the 
fixture  from  a  moulded  white  disc 
12  ft.  in  diameter,  this  disc  forming  a 
good  reflecting  surface  to  send  the 
light  do-sMi wards.     The     same  system 


Fig.   1.— Large  indirect  lighting  unit  sus 
pended  in  the  auditorium. 
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Fio.  2.— Slnwiiig  indii-ect  units  for  lighting  the  boxes. 


Fig.  3.— ShowiDg  iudirect  lighting  under  the  amphitheatre. 
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is  carried  into  effect  in  tlie  boxes,  as 
shown  in  Fig.  2,  and  beneath  the  amphi- 
theatre (Fig.  3).  These  smaller  bowls 
each  contain  a60-watt  tungsten  lamps, 
in  some  cases  an  artistic  effect  lias  been 
aimed  at  by  replacing  the  usual  mctnl 
chains  by  plaited  silk  cords. 

A  specially  interesting  effect  is  also 
secured  in  the  foyer  (Fig.  4),  where  the 
indirect  units  are  placed  each  below 
its  respective  domed  ceiling.  There 
are,  of  course,  also  special  local  lights 


difference  has  a  bearing  on  the  effect  of 
perspective  desirable  on  the  stage.  In 
addition,  the  Pabst  arc  "  siiot-lamp  " 
operated  from  the  balcony  was  capable 
of  giving  an  illumination  of  85  foot- 
candles  \\hen  used  in  this  \\ay,  and 
2i  foot-candles  when  utilized  as  a 
"  flood  light "  (for  distributing  the 
illumination). 

There  are  also  the  prescribed  number 
of  "  panic  "  or  emergency  lights 
mounted  in  a  row  over  the  proscenium. 


Fk;.  ■!.— Showing  the  effect  of  indirect  lighting  in  the  fover. 


for  the  cashier's  desk,  &c.,  and  the 
usual  footlights  and  border-lights  for 
the  production  of  a  strong  stage- 
illumination.  Measurements  of  illu- 
2nination  showed  that  the  horizontal 
illumination  on  the  stage  was  of  the 
order  of  2i  foot-candles  in  the  front  of 
the  stage,  mounting  up  to  about  G  at 
the  rear.  The  vertical  illumination, 
however,  diminished  from  about  14  foot- 
candles  at  the  front  to  4  foot-candles 
in  the  rear,  and  it  is  suggested  that  this 


and  separately  controlled.  For  the 
exit  lights  wax  candles  furnish  an 
additional  indef)endent  source  of  illu- 
mination. 

The  lighting  fixtures  in  this  theatre 
were  furnished  by  Mr.  G.  Kuehn,  with 
the  exception  of  the  very  large  main 
inverted  dome,  which  is  a  replica  of  the 
one  in  the  Eighth  Church  of  Christ, 
Chicago*,  and  was  furnished  by  the 
National  X-Eay  Co.  ____^ 

*  See  Ilium.  Eng.,  Lond.,  April,  1912,  p.  168. 
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Improved  Efficiency  of  High  Candle-Power  Tungsten  Lamps. 

By  a.  Libesney.* 

'  Paper  presented  at  the  meeting  of  the  Vereiuiguni;  der  Elektrioitiitswerke  in  Magdeburg, 
June  10th  to  21st,  1011. 


In  an  intere.sting  communication  on 
this  subject,  HeiT  A.  Libesney  reviewed 
the  progress  so  far  made  in  improving 
the     efficiency     of     tungsten     lamps. 


sents  the  curve  .shown  in  Fig.  2.  It 
will  be  seen  that  in  the  case  of  the 
older  types  of  lamps,  the  candle-power 
would    have    fallen    rapidly,    and    the 


100  -IW  o'lil  4110  50O  600  700  800  9:in  HWO         1100         TJOO 

HOURS. 
Fig.  1. — Showing  life  tests  of  lauijis  run  at  various  efficiencies.     Figures  attached  to  each  curve 
indicate  watts  per  H.K. 


Efforts  are  continually  being  made 
to  reduce  the  specific  consumption 
of  these  lamps  below  the  usual  figure 
of  I'l  watts  per  H.K.  But  in  the 
ease  of  lamps  of  ordinarj^  candle- 
power  (up  to  50  H.K.),  it  is  at  present 
difficult  to  make  any  definite  progress 
in  this  respect  without  unduly  shorten- 
ing the  life.  As  an  illustration  of 
the  results  obtained  in  such  cases, 
Herr  A.  Libesney  presents  the  following 
set  of  curves  as  in  Fig.  1. 

In  the  case  of  the  high  candle-power 
lamps,  however,  the  possibilities  in  this 
direction  are  greater  owing  to  the  stouter 
filament  employed.  As  an  example  of 
the  efficiency  obtainable  witli  tlie  new 
highly  efficient  lamps,  the  author  pre- 


life  would  hardly  have  exceeded   100 
hours  at  a  consumption  of  0-85  watts 


100 

tv. 

1 

-^ 

E 

jg  so 

V 

■ 

200     400    600     SOO     lOuo     1200 
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Fig.  2. — Comparative  life  tests  of  new  and  old 
type  lamps. 

Curve    I.  =  New  type. 
Curve  II.  =  Old  type. 

per  H.K.  ;   but,  with  the  new  lamps,  a 
life  of  over  1,200  hours  is  secured,  and 


436 


THE   ILLUMINATING   ENGINEER. 


the  candle-power  only  falls  by  abont  recently    conducted     by    the    Reichs- 

10  per  cent  during  the  first  1,000  hours,  anstalt,     and     the     results     iu     this 

It  is  also  stated  that  the  light  from  case    appear    to    have    been    equally 

these    lamps    is    distinctly    ^\■hitcr    in  favourable,    the    diminution    in    light 

tint,  and  that  during  the  1,000  hours  iluring  1,000  hours,  and  at  the  same 

there  is  now  no  appreciable  blackening  efficiency,    being    returned    as    only    8 

of    the    bulb.     Tests    have    also    been  per  cent. 


"Two-Colour  Vision.' 


We  are  accustomed  to  speak  of  colour- 
blind people  as  being  able  to  perceive 
two,  three,  four  or  more  colours,  as  the 
case  may  be,  and  it  has  sometimes  been 
assumed  that  all  people  of  the  di- 
chromatic class  see  alike.  This,  how- 
ever, according  to  Dr.  Edridge-Green, 
is  not  so.*  Much  depends  on  the 
state  of  the  eye.  Moreover,  in  addi- 
tion to  incapacity  to  distinguish  colours 
properly,  there  may  be  a  second  defect, 
namely,  shortening  of  the  sj)ectrum 
at  one  end  or  the  other.  For  example, 
a  person  may  have  apparently  normal 
vision  as  regards  naming  and  dis- 
tinguishing colours,  but  on  examina- 
tion may  prove  to  be  unable  to  see 
certain  rays  in  the  extreme  red. 
Throughout  the  rest  of  the  spectrum 
his  vision  may  be  normal.  On  the 
other  hand,  the  inability  to  perceive 
colours  does  not  necessarily  mean  that 
the  observer  is  insensitive  to  hght. 
Tlie  combination  of  these  two  distinct 
effects  gives  rise  to  a  great  variety  in 
vision  of  the  so-caUed  dichromatic 
class. 

According  to  Dr.  Edridge-Green's 
theory  the  eyes  of  such  people  show 
arrested  develoiJinent.  It  has  been 
suggested  that  at  one  time  in  the  past 
every  one  could  see  only  one  colour, 
so  that  the  spectrum  would  appear 
drab  grey  throughout.  Subsequently 
the  red  would  appear  at  one  end  of  the 
spectrum  and  violet  at  the  other,  and 
the  region  occupied  by  these  colours 

*  '  Uicliromatisches  Fehen,'  Archiv.  fur  die. 
ges.  Phijstiologie,  Bd.  145. 


would  graduallj'  extend  as  develop- 
ment progressed.  Eventually  other 
intermediate  colours  would  make  their 
appearance  until  we  arrive  at  the  state 
of  colour-vision  prevailing  to-day. 

Two  interesting  instances  of  cU- 
chromatic  vision  are  mentioned.  One 
of  these  relates  to  a  man  who  was 
colour  blind  in  one  eye  and  not  in  the 
other.  He  was  therefore  able  to  com- 
pare his  sensations,  and  described  the 
spectrum  seen  through  the  colour- 
blind eye  as  being  almost  entirely  grey, 
\\ith  a  shght  mixture  of  red  at  one  end 
and  violet  at  the  other.  The  experi- 
ence of  a  lady  \\\\o  lost  her  sense  of 
colour  and  then  gradually  regained 
it  was  exactly  similar.  Dr.  Edridge- 
Green  remarks  that  in  a  tliird  case, 
that  of  Dr.  Pole.  Max\\ell  regarded 
him  as  red  blind,  while  Holmegren, 
as  a  result  of  wool  tests,  pronounced 
him  to  be  green  blind.  Yet  Dr.  Pole 
apparently  belonged  to  the  same  di- 
chromatic class  as  the  two  cases  cited 
above. 

In  his  concluding  remarks  Dr.  Edridge- 
Green  points  out  that  acuteness  of 
colour  perception  differs  to  some  extent 
among  so-called  normal  people,  and 
according  to  their  state  of  health. 
One  also  meets  some  people  who  can 
distinguish  colours  in  the  case  of 
strongly  illuminated  large  surfaces, 
but  cannot  do  so  ^\hen  the  area  Mghted 
is  small  and  feebly  lit.  Many  such 
subsidiary  effects  have  to  be  borne  in 
mind  in  the  studv  of  colour  blindness. 
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Short  Notes  on  Illuminating  Engineering. 

From  all  Sources. 
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Long  Overhead  Gas  Pipe. 

An  overhead  gas  pipe  2  kilometres 
(about  IJ  miles)  long  is  a  curiosity  ; 
such  a  line  is  to  be  seen,  however,  in 
Upper  Schlesien,  where  there  is  a 
large  central  station  distributing  gas 
to  various  points  in  the  not  exactly 
immediate  neighbourhood. 

Formerly,  except  in  the  case  of 
crossing  streams  and  the  like,  gas  hues 
were  always  laid  underground  for 
safety,  as  well  as  to  prevent  stratifica- 
tion. This  method  has,  however,  the 
disadvantage  that  permission  must 
usually  be  obtained  to  dig  up  streets, 
&c.,  or  cross  fields.  This  has  often 
led  to  the  necessity  of  "  cutting  across 
lots  "  through  a  marshy  or  periodically 
overflowed  region,  unsuited  for  traffic 
or  agriculture  ;  but  there,  again,  came 
the  difficulty  that  the  pipe  often  sank, 
and  in  any  case  was  frequently  for 
months  difficult  to  get  at  on  account 
of  the  water. 

For  these  reasons  the  fine  in  question 
is  supported  on  piles  about  80  in. 
above  the  earth  surface.  The  line 
consists  of  welded  wrought-iron  pipe 
in  sections  of  ten  or  twelve.  The 
individual  lengths  are  connected  by 
flange  joints,  the  sections  being  con- 
nected by  expansion  stuffing-boxes,  the 
variation  in  length  between  summer 
and  winter  temperatures  is  very  con- 
siderable. 

The  engineers  who  laid  this  line 
took  advantage  of  freezing  weather, 
in  the  same  manner  as  in  old  days 
in  the  Siege  of  Antwerp  ;  they 
waited  until  the  marsh  was  frozen 
solid,  and  then  carried  the  pipes  and 
heavy  wooden  piles  over  the  ice. 
This  would  have  taken  more  time 
and  cost  much  more  if  it  had  been  done 
in  summer. 


An  Indirect  Gas  Lighting  Unit. 

It  will  be  recalled  that  some  time  ago 
we  described  an  installation  of  indirect 
gas  lighting  in  the  offices  of  the  Indiana- 
polis Gas  Company,  U.S.A.  The  ac- 
compan\nng  illustration  shows  a  four- 
light  unit,  such  as  is  used  in  the  general 


Fig.  1.— Four-light  indirect  gas  lighting  unit. 


office  of  the  above  Company.  Ordinary 
upright  burners  ancl  mantles  are  used, 
surrounded  by  silvered  glass  reflectors. 
Each  burner  has  its  pilot  flame,  and  the 
who!e  unit  is  controlled  by  a  chain-pull. 

The  Best  Miner's  Safety  Lamp. 

A  coMPETiTiox  for  the  best  electric 
safety  lamp  for  miners  was  instituted 
in  May  last  by  the  Home  Secretary,  a 
colliery  proprietor  having  placed  at  his 
disposal  1,000?.  for  prize  money. 

The  winner  of  the  first  prize  is  now 
announced  to  be  Mr.  F.  Farber,  of 
Dortmund,  Germany,  the  remaining 
eight  prizes  —  of  501.  each  —  being 
secured,  with  one  exception,  by  British 
firms. 
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Bay-Berry  Candles. 

The  maldng  of  candles  from  tlie  wax 
of  the  ba.y-berry  was  quite  a  common 
occupation  for  the  housewives  of  olden 
times,  and  it  appears  that  there  is  some 
tendency  to  revive  the  art  in  the  United 
States. 

A  correspondent  has  sent  us  some 
interesting  i^articulars  as  to  how  these 
candles  are  iMeiiarcd. 

The  bay-berry,  which  grows  \\'ild  in 
almost  any  district  where  there  is  hilly 
rock-pasture,   is  a   blueish-grey   berry, 


found  on  a  low  bush  clinging  closely  to 
the  stem,  just  beneath  the  top  cluster 
of  leaves.  About  a  quart  of  berries  is 
required  to  make  one  candle,  so  a  con- 
siderable amount  of  time  must  be 
devoted  to  the  picking. 

The  boiling  process  which  is  neces- 
sary to  get  the  wax  from  the  berries 
follows  the  gathering,  and  occupies  at 
least  four  hours.  Two  quarts  of  water 
are  added  to  each  quart  of  berries,  and 
the    whole    allowed    to    boil    steadily. 


After  this  the  pot  is  left  to  simmer  for 
an  hour  or  two,  and  finally  put  to  stand 
for  the  night,  so  that  the  wax  may 
collect  at  the  top.  In  the  morning  a 
cake  of  green  was  is  formed  on  the 
surface  of  the  water,  and  can  be  hfted 
out  ready  for  the  moulding.  It  is  often 
necessary  to  strain  out  fragments  of 
stem,  dirt,  &c.,  which  would  otherwise 
spoil  the  candle.  This  can  easily  be 
done  with  a  fine  \nre  sieve,  finishing  off 
through  a  piece  of  cheesecloth. 

All  that  is  then  necessary  to  complete 
the  candle  is  to  pour  the  wax — which 
must  be  slowly  melted — into  a  mould, 
which  may  be  of  the  old-fashioned  sort 
made  for  the  f)urpose  or  a  home-made 
one  of  rolled-up  paper.  In  either  case 
care  has  to  be  taken  to  keep  the  wick 
accurately  in  the  centre. 

The  finished  candle  is  of  a  delicate 
green  colour,  and  gives  out  a  pleasant 
aroma  ^^•hen  burning.  Our  illustration 
shows  some  old  candlesticks  containing 
bay-berry  candles  in  a  house  at  Salem, 
Massachusetts. 


A  Mythological  Derivation. 

Amongst  the  many  people  who  use 
or  know  about  the  "  Mazda "  lamp 
there  must  be  a  few,  at  least,  who  have 
wondered  what  the  word  signifies  and 
whence  it  is  derived. 

We  are  informed  that  the  word 
comes  from  the  Persian  mythology  sur- 
rounding the  religion  of  Zoroaster — the 
^\orship  of  the  sun.  the  God  of  Light. 
Briefly,  the  story  is  this  :  the  ancient 
JIagii  of  the  East  held  that  human 
affairs  were  ruled  by  two  deities,  or 
principles.  One  is  Ahuru  Mazda,  the 
author  of  all  good,  eternally  absorbed 
in  light ;  the  other,  Angro  Mainjiish, 
the  origin  of  all  evil,  dwelling  in  per- 
petual darkness.  These  t^^•o  powers 
are  engaged  in  a  long  and  terrible 
conflict,  and  the  prize  of  the  victor  is 
to  be  the  collective  soul  of  man. 
Mazda  created  man  free,  so  that  if 
he  allows  himself  to  fall  xmder  the 
sway  of  the  swart  and  malevolent 
Angro  he  may  justly  be  punished. 

According  to  this  m'vi^liology,  Mazda 
must  triumph  ultimately,  and  there 
will  then  be  one  undivided  kingdom  of 
light  in  heaven  and  earth. 
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[At  the  request  of  many  of  our  readers  we  are  extending  the  space  devoted  to  Trade  Notes,  and  are  open  to 
receive  for  puVilication  particulars  of  new  developments  in  lamps,  fixtures,  and  all  kinds  of  apparatus  connected 
with  illumination. 

The  contents  of  these  pages,  in  which  is  included  information  supplied  hy  the  makers,  will,  it  is  hoped, 
serve  as  a  guide  to  recent  commercial  developments,  and  we  welcome  the  receipt  of  all  lona  ftde  information 
relating  thereto.] 


Indirect  Lighting  in 
Theatres. 

Glare  is  just  as  much  to 
be  deprecated  in  theatre 
hghting  as  it  is  in  the 
house  or  office.  Indeed, 
it  is  possibly  more  harmful 
in  the  first  case,  because 
during  the  course  of  a 
play  the  auditorium  of  a 
theatre  is  plunged  in 
darkness,  and  the  eyes  are 
apt  to  resent  the  sudden 
contrast  of  the  dazzling 
lights  which  spring  into 
being  at  the  commence- 
ment of  each  entr'acte. 

A  method  of  lighting 
theatre  auditoriums  which 
is  being  widely  adopted  in 
America  is  the  "  Eye- 
Rest  "  system  of  indirect  lighting,  \\hicli 
is  being  developed  in  this  country  by  the 
British  Thomson-Houston  Co.,  Ltd.  In 
this  system  the  lamps  are  entirely  hidden 
from  view  by  means  of  a  metal  or  plaster 
bowl  containing  powerful  upturned  re- 
flectors. 

The  accompanying  illustration  shows 
a  jiortion  of  a  theatre  auditorium  so 
lighted.  As  may  be  seen,  the  fittings 
liarmonize  well  with  the  wall  and  ceiling 
decoration. 


Gold  Medal  awarded  Messrs. 
Ehrich  &  Gratz. 

An  untisual  honour  has  been  done  to 
the  firm  of  Messrs.  Ehrich  &  Gratz  of 
Berlin,  who  have  recei^■ed  the  gold 
"  staatsmedaille  "  for  industrial  enter- 
prise. This  firm  has  been  the  recijiient 
of  the  corresponding  silver  medal  since 
1904,  and  can  look  back  on  nearly  fifty  "n'^'p^',!,' 
years  of  industrial  activity.  It  was  one 
of  the  first  to  recognize  and  develope 
the  inverted  mantle,  and  is  still  doing 
much  to  popularize  modern  incandescent 
gas  lamps  of  this  type. 


Five  Candle-Fower  Wotan  Lamps 

Messrs.  Siemens  Bros.'  Dynamo  Works, 

Ltd.,  infcinji  us  that  they  are  actually 
jjlacing  on  the  market  an  entirely  new 
grade  of  Wotan  lamp  consiuning  only 
7  watts,  and  giving  5  candle-power,  whicli 
will  be  supjjlied  in  voltages  from  90-130. 
The  price  is  2s.  6rf.  in  the  standard  bulbs, 
Zd.  extra  in  the  round  type. 

The  feature  of  this  lamp  is  the  extra- 
ordinary fineness  of  the  filament,  many 
times  thinner  than  a  hiunan  hair,  which 
the  mechanical  strength  of  the  drawn 
wire  renders  practicable. 


We  have  received  from  The  British 
Westinghouse  Electric  &  Manufacturing 
Co.,  Ltd.  (Trafford  Park,  Maiicliester), 
some  leaflets  from  their  catalogue  dealing 
with  Ammeters,  Voltmeters,  and  Leakage 


Messrs.    The    Allen-Liverside    Portable 


Messrs.  Baxendale  &  Co.,  Ltd.  (Miller 
Street  Works,  Manchester),  draw  atten- 
tion to  then-  "  Thikflex  "  lampholders, 
referred  to  in  their  list  of  Electric  Light 
Supplies,  a  copy  of  which  they  have  sent 
They  claim  for  this  holder  (of  which 


Acetylene  Co.,  Ltd.,  have  been  awarded  we  have  a  sample)  that  it  is  especially 
the  certificate  of  the  Institute  of  Hygiene  easy  to  wire,  has  perfect  insulation,  and 
for  their  acetylene  table  lamps.  a  very  strong  cord  grip. 
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New  Shades  for  High  Pressure 
Keith  Lamps. 

Two  new  types  of  shade  liave  recently 
Ijeeii  developed  by  Messrs.  James  Keith 
&  Blackman   Co.,    Ltd.    (27,     Farringdon 


Avenue,  London,  E.C. ),  for  use  with 
their  high-pressure  inverted  incandescent 
gas  lamps.     The  first  of  these,  which  we 


illustrate  herewith,  consists  of  an  opal 
screen  surrounding  the  upper  part  of  the 
ordinary  clear-glass  shade.  This  serves 
to  protect  the  eyes  from  the  glare  of  the 
bare  mantle,  and  at  the  same  time 
allows  an  upward  diffusion  of  the  light. 


though  not  in  any  way  obstructing  _the 
path  of  the  downward  rays. 

The  other  shade,  designed  for  inside 
use,  is  also  of  opal  glass,  but  of  conical 
shape,  and  it  takes  the  place  of  the 
ordinary  enamelled  reflector.  No  globe 
is  required  with  this  reflector. 


The  Applications  of  Arc  Lighting. 

Messrs.  Union  Electric  Co.  (Park  Street, 
Southwark,  London,  S.E.)  have  got  out 
a  very  elegant  series  of  well-written  and 
beautifully  illustrated  booklets  describing 
the  application  of  arc  lighting  to  factories, 
shops,  &c.,  and  giving  details  of  their 
"  Excello  ''  and  "  Kohinoor  "  lamps.  We 
have  before  us  a  cojDy  of  the  pamphlet 
dealing  witli  the  Artificial  Lighting  of 
Low-roofed  Factories.  This  is  illus- 
trated by  a  series  of  excellent  photographs, 
which  will  probably  serve  even  better 
than  the  text  to  emphasize  the  value  of 
arc  lighting,  esjiecially  on  the  indirect 
.system,  for  buildings  in  which  good 
light  and  hygienic  conditions  are  of 
paramount  importance. 


A  Small  Capacity  Time  Switch. 

Messrs.  William  Geipel  &  Co.  (^'ulcan 
Works,  St.  Thomas  Street,  London,  S.E.) 
have  sent  us  a  leaflet  describing  a  new 
model  of  their  automatic  Time  Switch, 
which  they  have  recently  brought  out. 
It  will  be  recalled  that  we  have  pre- 
viously referred  to  the  30-ampere  model. 
The  new  switch  is  designed  for  a  much 
smaller  current  capacity — 5  amperes — 
and  is  suitable  for  u.se  in  interior  lighting, 
staircases,  corridors,  &c.,  where  the 
number  of  lamps  to  be  controlled  is  not 
large.  A  quick  make-and-break  pxtion 
is  obtained  by  means  of  <a  spring,  which 
is  gradually  wound  up  as  the  dial  revolves, 
and  then  automatically  put  in  tension 
at  the  moment  of  switching  on  or  off. 
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Catalogues  Received. 

Messrs.  Siemens  Bros.'  Dynamo  Works, 
Ltd.  (Tyssen  Street,  Dalston,  London, 
N.E.),  have  sent  us  their  latest  list. 
No.  1)5,  dealing  with  Shades  and  Reflec- 
tors of  Glass,  Metal,  and  Silk.  We  note 
among  the  new  features  of  this  list  a 
selection  of  bead  and  lustre  shades,  which, 
it  is  suggested,  are  particularly  effective 
on  massive  fittings.  A  variety  of  silvered 
glass  and  mirror  reflectors  for  shop- 
window  lighting  are  illustrated  on  pp.  22- 
24,  and  the  list  concludes  with  a  number 
of  artistic  designs  for  silk  shades. 


Anotlicr  li.,i  rucently  issued  by  Messrs. 
Siemens  Bros,  gives  particulars  and 
prices  of  their  '  Wotan  '  Battery  Lamps. 
While  these  low-voltage  lamps  are  in- 
tended i^rimarily  for  use  on  motor-cars, 
they  have  many  other  uses,  such  as  for 
hand-lamps,  miners'  lamjis,  and  the 
lighting  of  yachts,  &c.  ;  in  fact,  any 
case  in  which  lamps  are  run  from  small 
accumulators.  The  filaments  are,  of 
course,  of  dra^^-n  timgsten  wire,  thus 
securing  great  mechanical  strength  as 
well  as  long  life  for  the  battery  on  account 
of  the  small  current  consumption. 


The  Sun  Electrical  Co.,  Ltd  (118-120, 
Charing  Cross  Road,  London,  W.C), 
have  sent  us  a  comprehensive  catalogue 
of  Sign-Flashers.  We  note  in  this  a 
new  quick  break  form  of  the  thermo- 
flasher,  and  also  their  latest  design  of 
mercury  contact  magnetic  flasher.  An 
illustration  is  given  in  the  list  of  a  sign 
in  script  letters,  which  is  controlled  by 
a  motor  flasher,  giving  the  effect  of 
writing  the  words. 


Mazda  Lamps  in  Music  Halls. 

Nowadays  a  music  hall,  if  it  is  to  retain 
its  patronage,  must  be  not  merely  ade- 
quately, but  brilliantly  lighted.  The 
introduction  of  the  metal  filament  lamp 
made  it  possible  to  do  this  without  in- 
creasing the  consumption  of  electricity. 
But  the  ordinary  metal  lamp  with  pressed 
filament  was  too  fragile  for  use  in  battens 
and  footlights,  and  consequently  carbon 
lamps  had  to  be  retained  in  these  positions. 

The  Mazda  drawn  wire  lamp  has  now 
removed  even  this  limitation,  and  Mazda 
lamps  are  used  throughout  some  thou- 
sands of  theatres  in  all  parts  of  the  world. 
A  certain  theatre  has  400  40-watt  Mazdas 
in  use  as  stage  border  lights,  footlights, 
and  sidelights.  The  durability  of  these 
lamps  was  very  seriously  tested  at  a  recent 
perfonnance.  when  a  weight-lifter  in- 
dulged in  the  jolly  pastime  of  lifting 
artillery  wagons  and  caiuion  balls  and 
dropping  them  on  to  the  stage  floor. 
Yet  during  the  twenty-one  performances 
of  the  strong  man  only  two  lamps,  or  one- 
half  of  1  per  cent  of  the  total  lamps  in- 
stalled, were  broken. 

A  recent  Mazda  music-hall  installation 
is  that  at  the  Alhambra  Theatre  in 
Leicester  Square,  London,  in  which 
Mazda  lamps  are  employed  throughout  for 
stage  and  auditorium  ligliting.  In  addi- 
tion to  this  famous  music  hall  there  are 
some  fifty  other  theatres  in  the  London 
area,  including  the  Oxford  and  Tivoli, 
using  Mazda  lamps. 

For   the    Convenience    of 
Contractors. 

It  is  a  great  convenience  for  the  con- 
tractor to  be  able  to  pvu'chase  the  whole 
of  his  stock  from  one  firm.  By  doing 
this  he  avoids  a  multii:)licity  of  small 
accounts,  and  economizes  the  time  and 
labour  of  his  book-keeping  staff. 

Recognizing  that  such  a  convenience 
has  become  almost  a  business  necessity, 
the  British  Thomson-Houston  Co.  have 
recently  widened  tlic  scope  of  their 
activities  to  include  the  sujijily  of  wiring 
accessories.  The  contractor  can  now 
buy  everything  electrical  at  Mazda  House. 
The  coiuiters  are  sectionalized.  At  one 
counter  Mazda  lamps  are  sold,  at  another 
Gem  and  B.T.H.  Edison  carbon  lamps, 
and  at  a  third  every  sort  and  size  of 
wiring  accessories. 

B.T.H.   Wires   and   Cables. 

Owing  to  recent  increases  in  the  cost 
of  raw  material  the  British  Thomson- 
Houston  Co.  have  had  to  make  a  5  per 
cent  advance  in  the  prices  of  all  their 
wires  and  cables.  This  advance  takes 
effect  from  August  21st. 
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REVIEWS    OF    BOOKS. 


The  Art  of  Illmnination.  By  Louis 
Bell.  (McGraw-Hill  Book  Co.,  239, 
West  39th  Street,  New  York,  and 
6,  Bouverie  Street,  London,  E.G.  ; 
1912  Re^^sed  Edition  ;   10s.  M.  net.) 

De.  Louis  Bell's  well-knoMii  work 
on  tliis  subject  was  among  the  first 
books  written  in  English  on  illumi- 
nation. Since  the  issue  of  tlie  first 
edition  mucli  has  liapi^ened.  The  Illu- 
minating Engineering  Societies  in  the 
United  States  and  Great  Britain  have 
been  formed,  and  the  movement  for 
better  lighting  conchtions  has  received 
recognition  all  over  the  world.  The 
revision  of  the  work  has  therefore  added 
greatly  to  its  value. 

We  notice  that  the  information  on 
electrical  illuminants  has  been  brought 
up  to  date  by  the  inclusion  of  descrij)- 
tions  of  such  lamps  as  the  quartz  tube 
mercury  vapour  lamp,  the  Jandus  arc, 
&c.,  and  the  chajiter  on  shades  and 
reflectors  has  been  enlarged  to  include 
some  of  the  latest  picture-lighting  and 
other  sj)ecial  devices.  The  concluding 
portion  of  the  book  dealing  with 
interior  and  exterior  fighting  is  now 
most  serviceable.  We  notice  that  there 
is  constant  reference  to  discussions  of 
the  London  Illuminating  Engineering 
Society,  and  Dr.  Bell's  recommenda- 
tions on  school  and  hbrary  fighting  are 
similar  to  those  being  fornudated  in  this 
country.  On  street  fighting  also  Dr. 
Bell  is  an  acknowledgecl  authority,  and 
he  draws  on  his  experience  of  the  illu- 
mination of  streets  in  both  American 
and  Continental  cities  with  good  effect. 
The  initial  chai^ter  on  light  and  the  ej-e 
embodies  much  original  ^\•ork,  and 
the  two  final  chapters  on  spectacular 
fighting  and  "  the  illumination  of  the 
future  "  are  most  suggestive. 

The  book  now  contains  about  350 
pages.     It   only  remains  to  add  that 


it  is  written  in  Dr.  Bell's  characteristic 
lucid  manner,  and  should  appeal  to  a 
wide  circle  of  readers. 

L'Annnaire  International  de  V Acetylene, 
1912  edition.  By  R.  Granjon  and 
Pierre  Rosemberg.  (Bibliotheque  de 
rOffice  Central  de  I'Acetylene,  104, 
Boulevard  de  Cfichy,  Paris,  3fr.) 

The  '  Annuaire '  for  1912,  which 
occupies  360  closely  printed  and 
abundantly  illustrated  pages,  again 
makes  interesting  reading.  As  usual, 
the  book  contains  details  of  the  chief 
varieties  of  generators,  burners,  heating 
and  ■\\elding  apparatus,  &c.  Some 
striking  data  relating  to  the  progress 
of  the  industry  in  France  are  also  given, 
including  a  diagram  showing  the  sub- 
stantial and  regular  advance  in  the 
consumption  of  carbide  in  France  from 
1897  to  1911.  There  seems  little  doubt 
that  in  France  the  organization  of  the 
industry  has  been  carried  to  a  fine  art. 

A  particularly  interesting  chaiJter 
from  our  standpoint  is  that  relating  to 
special  applications  of  acetylene.  Illus- 
trations are  given  of  the  use  of  dis- 
solved acetylene  for  fighting  buoys, 
railway  signals,  carriages,  &c.,  and  for 
cinematographic  purposes.  One  is  also 
struck  by  the  extensive  af)pUcation  of 
acetylene  in  France  for  the  fighting 
of  small  towns. 

Les  Principaux  Appareils  d  Acetylene. 
(Office  Central  de  I'Acetylene,  Ofr.  60.) 

This  is  another  smaUer  illustrated 
pubfication  of  tfie  Office  Central  de- 
voted to  acetylene  apparatus.  Advice 
is  given  as  to  the  jioints  to  be  observed 
in  arranging  an  installation,  and  the 
choice  of  a  suitable  generator.  Follow- 
ing this  is  a  classified  description  of  tlie 
chief  makes  of  apparatus  in  use  in 
France. 
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Lehrbuch  der  Leuchtgasinditstrie.  By 
Dr.  W.  Bertelsmann.  (Ferdinand 
Enke,  Stuttgart,  1911,  mk.  20.) 

This  work  is  issued  in  two  volumes. 
The  first  deals  with  the  production  of 
gas,  the  second  with  its  appUcations. 
The  two  together  contain  over  1000 
pages.  In  vol.  i.  the  nature  of  coal 
and  coke  and  its  derived  products,  tlie 
generation,  purification,  and  distribu- 
tion of  gas  to  consumers,  and  the 
methods  of  testmg  (incluchng  photo- 
metry) are  described. 

The  second  volume,  which  is  of  chief 
interest  to  us,  is  devoted  to  the  use  of 
gas.  There  is  a  brief  introductory 
sketch  of  the  historical  development  of 
gas  hghting,  followed  by  a  short  dis- 
cussion on  radiation  and  the  physics 
of  light  iJi'oduction.  Subsequently  there 
is  an  exceptionally  complete  account  of 
gas  mantle  manufacture.  The  methods 
of  Aveaving  the  fabric,  the  comparative 
advantages  of  ramie  and  artificial 
silk  and  cotton  are  well  treated,  and 
the  more  purely  scientific  asjiects  of  the 
radiation  from  the  mantle  chscussed. 

In  further  chapters  the  ufiright  and 
inverted  burner,  high-pressure  gas  lamps, 
methods  of  central  suspension  on  wires 
across  streets,  and  automatic  distance 
ignition  are  all  fully  dealt  witli.  The 
author  also  includes  a  brief  account 
of  the  laws  of  illumination  and 
photometry,  but  the  illumination 
photometers  described  are  exclusively 
German.  Tables  for  the  calculation 
of  illumination  are  also  given.  Gas 
heating  and  cooking  is  next  treated, 
and  the  book  concludes  with  a  readable 
chapter  on  the  development  of  the  gas 
industry  in  Germany. 

The  work  is  evidently  well  up  to  date 
as  regards  German  practice.  The  illus- 
trations are  clear  and  abundant,  the 
only  diagrams  wliich  do  not  seem  c^uite 
satisfactory  being  the  polar  curves  of 
hght  distribution  ;  here  the  ground- 
work of  radial  lines  and  circles  is 
omitted,    and    tliis    makes    it    incon- 


venient to  compare  the  various  curves. 
The  author  has  followed  the  practice 
of  giving  a  fist  of  references  to  the 
subject-matter  at  the  end  of  each 
chapter.  These  references  refer  mainly 
to  articles  in  the  Journal  f.  Gasbeleuch- 
tung. 

Practical  Exercises  in  Physiological 
Optics.  By  Prof.  G.  J.  Burch,  M.D., 
D.Sc,  F.R.S.  (Clarendon  Press, 
Oxford,  4s.  net.) 

This  little  book  was  written  for  the 
practical  classes  in  Physiological  Optics 
at  Oxford  University,  and  contains 
a  number  of  suggestive  exjieriments, 
some  of  which  will  doubtless  be  new 
to  many  of  those  interested  in  this 
subject. 

There  are  six  sections  containing 
ujwards  of  sixty  j)roblems.  Section  I., 
on  dioptrics,  contains  more  or  less 
familiar  work  on  lens-formulaj  and 
their  apphcation  to  the  eye,  and 
Section  II.  is  devoted  to  more  ad- 
vanced exercises  on  the  same  subject. 
Section  III.  deals  with  judgment  of 
space  and  distance,  and  Section  IV. 
is  headed  "  the  sensations  of  the 
eye."  These  exijeriments  will  be 
interesting  to  many  of  those  who  have 
studied  the  physiological  basis  of  photo- 
metry— the  last  four  on  the  exhibition 
of  the  yellow  spot,  bhnd  spot,  Weber's 
law,  and  Purkinje's  phenomenon  per- 
haps especially  so.  The  same  apphes 
to  the  measurement  of  colour  sensa- 
tions (Section  V.).  The  remaining 
section  deals  with  experiments  on 
flashing  hghts. 

Many  of  these  experiments  touch 
on  points  wliich  have  been  the  subject 
of  much  controversy  in  the  past. 
Some  require  the  use  of  darkened  rooms 
and  most  careful  observation  of  the 
prescribed  conditions.  A  student  who 
has  been  through  tliis  course  should 
realize  to  the  fuU  the  extreme  com- 
plexity and  powers  of  adaptation  of 
the  eye. 
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ILLUMINATION  AND  PHOTOMETRY. 

The  articles  m  this  section  may  tliis 
month  be  divided  into  tliree  groups. 

There  are,  firstly,  a  series  of  original 
articles  on  photometry  ;  secondly,  varioas 
general  contributions  on  the  progress  of 
illimiinating  engineering ;  and,  thirdly, 
certain  articles  dealing  with  specific  light- 
ing problems  and  installations. 

In  the  first  group  we  may  notice  an 
article  by  Sharp  and  Millar  (Elec. 
World,  Aug.  3)  on  A  New  Form  of  Illu- 
mination Photometer  This  is  \erv  com- 
pact in  form,  and  utilizes  a  method  of 
regulating  the  voltage  by  comparing  a 
carbon  and  metallic  filament  lamp  with 
one  another.  The  instrument  also  uses 
a  .specially  shaped  adjustable  shutter  to 
vary  the  light. 

Next  may  be  noted  Pfund's  contribu- 
tion on  the  use  of  Selenium  Cells  (Phys. 
Review,  May).  He  discusses  their  \'arious 
irregularities,  perhaps  the  most  interesting 
point  bemg  the  progressive  change  in 
colour-sensitiveness  of  such  cells  (analo- 
gous to  the  Piu'kinje  effect)  with  rising 
illmnination.  Ives  also  describes  a  novel 
device  in  photometrj%  namelj^  the  use 
of  sensitive  paper  to  obtain  polar  curves 
of  distribution  of  light.  The  paper  is 
bent  round  the  soiu-ce  in  the  form  of 
a  cylinder  of  large  radius,  and,  after 
exposure,  developed  imder  such  condi- 
tions that  the  darkening  at  each  point 
is  proportional  to  the  corresponding 
intensity.  The  method  is  mainly  useful 
for  fluctuating  and  luisteady  sources. 

Among  other  communications  of  a 
more  general  scope  we  may  note  Pierce's 
popular  explanation  of  polar  curves  and 
mean  spherical  candle-power,  and  the 
account  by  Weiss  and  Ott  of  the  labora- 
tory of  the  Ziirich  Gas  Works  (J.f.G.. 
Aug.  5). 

Tiuning  to  articles  in  the  second  group, 
we  note  in  Tlie  Electrical  World  (Aug.  5) 
a  reference  to  Mr.  Gaster's  address 
before  the  American  Illuminating  Engi- 
neering Society,  lu-ging  the  desirability 
of  co-operation  between  tliis  and  the 
British  Society.  In  Licht  und  Lampe 
there  is  an  article  on  the  '  Aims  of  lUu- 


minating  Engineering'  (July  18).  Here 
it  is  contended  that  light  should  obtain 
attention  from  the  sanitary  authorities 
in  the  same  way  as  ventilation  and  fresh 
air,  &c.  Kruh  (Elek.  u.  Masch..  July  28, 
Aug.  4)  contributes  a  readable  article 
on  Chemistry  of  Illumination.  He  points 
out  the  part  played  by  the  chemical 
properties  of  substances  used  in  arc  and 
vapour  lamps,  and  gives  an  accoiuit  of 
some  of  the  complicated  chemical  pro- 
cesses to  which  incandescent  lamp  fila- 
ments have  to  be  subjected. 

Finally,  there  are  several  articles 
dealing  with  specific  lighting  problems. 
Crouch  {Elec.  Rev..  July  19)  discusses 
American  Practice  in  Lamp-posts,  giving 
line  illustrations  of  a  number  of  well- 
known  types  in  cities  in  the  United  States. 
He  contends  that  many  of  these  are  dis- 
tinctly superior  to  European  types,  and 
points  out  the  convenience  of  subdividing 
the  ligiit  into  several  imits  on  the  same 
post.  Hadley  (Elec.  World.  July  13) 
describes  the  Lighting  of  the  St.  Louis 
Public  Library.  One  interesting  feature 
is  the  combination  of  indirect  general 
illmnination  with  local  table-lights. 

ELECTRIC  LIGHTING. 

L.  Bloch  (E.T.Z.,  Aug.  1)  analyzes 
the  conditions  governing  the  Most  Effi- 
cient   use     of    Incandescent   Lamps.       He 

comes  to  the  conclusion  that  metal  fila- 
ment lamps  should  be  renewed  \^-hen 
they  have  lost  25  per  cent  of  their  initial 
candle-power.  An  editorial  m  The  Elec- 
trical Review i^.Y.)  discusses  the  Fragility 
of  Tungsten  Filaments.  It  is  pointed  out 
that  both  the  scjuirted  and  dra«Ti  fila- 
ments tend  to  become  crystalline,  and 
therefore  more  or  less  brittle  in  course  of 
time  ;  but  the  initial  crystaUine  nuclei 
in  the  drawn  filament  are  not  so  large, 
and  therefore  the  process  is  slower. 

B.  MoNASCH  (E.T.Z.,  July  18)  com- 
pares the  light  from  Electric  Incandescent 
and  Petroleum  Lamps.  He  gives  the 
jKilar  cur\-es  of  both  lamps  with  various 
fonns  of  reflectors,  and  argues  that  the 
only  right  method  of  comijarison  is  in 
terms   of  a  certain  illiuuination  over  a 
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given  horizontal  area,  and  not  the 
horizontal  candle  -  power  in  the  two 
cases. 

BRENCKLfe  {J.f.O.,  July  13)  describes 
a  new  apparatus  intended  to  avoid  the 
loss  in  series  resistances  used  with  an 
arc  lamp  on  a  D.C.  circuit.  The  device 
involves  an  elaborate  combination  of 
special  "  polarisation  cells  "  and  special 
resistances  made  of  iron  wire  mounted 
in  hydrogen. 

H.  E.  Ives  (Elec.  World.  Aug.  10) 
writes  on  combinations  of  lamps  with 
the  Mercury  Arc  to  Produce  White  Light. 
He  points  out  that  the  result  of  the 
rhodamine  reflector  is  to  give  a  liglit 
which,  to  the  eye,  appears  somewhat 
bluish  ;  it  could  be  made  to  resemble 
daylight  more  closely  by  some  fluorescent 
material  which  added  yellowish  rays  m 
addition. 

GAS,  OIL,  ACETYLENE  LIGHTING. 

One  of  tlie  most  interesting  articles 
on  gas  lightmg  is  that  by  A.  M.  Cleland 
(G.W.,  July  13;  J.O.L.,  July  16),  who 
discusses  the  advances  made  by  High- 
Pressure  lighting  in  Belfast,  and  gi\'es 
particulars  of  the  lights  required  for 
various  trades  (laimdries,  confectionery, 
&c.).  He  gives  the  cost  of  high-pressiu-e 
gas  (60  c.-jo.  per  cub.  ft.)  as  0'36f/.  per 
1,000  c.-p.  hours,  and  low-jiressure  (30 
c.-p.  per  cub.  ft.)  as  O'ld..  with  gas  at 
Is.    did.    per    1,000    cub.    ft.     He    also 


enters  into  a  discussion  of  the  relative 
merits  of  upright  and  inverted  bmners,  a 
matter  which  is  also  treated  by  Fitz- 
patrick  (J.G.L.,  July  23). 

S.  B.  Chandler  also  deals  with  liigh- 
pressure  gas  lighting,  going  into  the 
theory  of  the  kind  of  flame  required  and 
the  merits  of  smgle,  double,  and  triply 
woven  mantles.  He  refers  to  the  value 
of  parabolic  reflectors  outside  shops,  and 
gives  the  curve  of  distribution  of  light 
obtained  therewith  (J.G.L.,  Aug.  6). 

Snelling  (Prog.  Age,  Aug.  1)  con- 
tributes a  readable  article  simimarizing 
tlie  chief  advantages  of  various  kinds  of 
Liquid  Gas;  and  Klebert  {J.f.O..  July  13) 
completes  his  serial  artieln  on  modern 
methods  of  Illumination  for  Lighthouses, 
Buoys,  &c.  In  this  instalment  lie  deals 
mainly  with  lia.shing  lights,  givmg  data 
regariiiir.!  t  In-  landle-power  of  the  various 
lamps.  :iuii  nferrmg  to  uses  of  oil  gas 
blau  gas,  and  dissolved  acetylene,  especi- 
ally in  connexion  with  automatic  inter- 
mittent flashing  buoys. 

In  the  Rev.  des  Eclairages  there  are 
several  articles  on  acetylene  lightuig. 
Much  attention  is  devoted  to  the  new 
"  tax  on  light  "  which  is  said  to  be  in 
contemplation  in  France.  Interesting 
data  are  also  given  as  to  the  lighting  by 
acetylene  of  small  to\\-ns.  This  method 
of  ilhunination  is  regarded  as  suitable  for 
towns  of  1,000-4,000  inhabitants,  and 
in  France  there  are  already  175  so  lighted. 
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Journal  oj  the  Municipal  School  of  Technology,  Manchester,  Vol.  V.  (A  record  of 
Investigations  undertaken  by  members  of  the  teaching  stafi  and  students  of  the 
school.) 

The  Textile  Institute  Journal  (No.  1,  Vol.  III.). 

Ultra-violet  Radiation  from  Ordinary  lUuminants.  By  M.  Luckiesh.  (Reprinted 
from  The  Electrical  World,  Jtme  15,  1912.) 

An  Analysis  of  Qlare  from  Paper.  By  M.  Luckiesh.  (Reprmted  from  Electrical 
Bevietv  and  Western  Electrician,  Jtme  I,  1912.) 

Photometerkurveyi  und  Logarithmenpapier.  By  N.  A.  Halbertsma.  (Sonderab- 
druck  aus  Archiv.  f.  Elektrotechnik.) 

Lamp  Efficiency.  (Pamphlet  issued  by  the  Engineering  Dept.  of  the  National 
Electric  Lamp  Association  :    Bulletua  101.) 

Wie  ein  Fabrik-Unternehmen  die  industrielle  Hygiene  fordert.  By  Dr.  W.  H. 
Toknan.  (Paper  read  at  tlie  International  Congress  for  the  Prevention  of  Industrial 
Accidents  in  MUan,  1912.) 

ELECTRICAL  ENGINEERING  RESEARCH, 

EAST    LONDON    COLLEGE. 

SPECIAL  facilities  are  offered  at  this  College  for  Research  Work  in  Electrical  and  Mechanical  Engineering 
both  for  Day  and  Evening  Students. 
There  is  a  well-equipped  instrument  workshop,  and  the  services  of  a  highly  skilled  instrument  maker 
are  available.    The  College  Comraittee  have  established  a  special  fund  for  the  promotion  of  Research  and  the 
purchase  of  special  apparatus. 

Those  desiring  to  undertake  research  must  have  obta,ined  either  an  Engineering  or  Science  Degree  or  possess 
erjuivalent  knowledge,  and  should  apply  in  the  first  instance  to  Prof.  D.  A.  LOW,  M.I.M.E.,  in  Mechanical  and 
Civil  Engineering,  or  to  Prof.  J.  T.  MORRIS,  M.I.E.E.,  in  Electrical  Engineering. 
Session  commences  30Lh  SEPTEMBER. 
Fees  CD  application  to  the  Registrar  or  the  Principal.  J.  L.  S.  HATTON,  M.A. 
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EDITORIAL. 


Illuminating     Engineering      Pro- 
gress in  the  United  States. 

The  Illuminating  Engineering  Society 
in  the  United  States  was  started  a  few- 
years  before  the  corresponding  society 
in  this  country,  and  the  movement  has 
proceeded  there  on  somewhat  different 
lines.  In  many  respects  it  is  more  ad- 
vanced. But  in  others,  local  circum- 
stances have  enabled  the  British  Society 
to  make  exceptional  progress.  The 
writer,  in  the  course  of  his  mission  of 
bringing  about  a  closer  co-operation 
between  these  Societies,  had  recently 
an  opportunity  of  studying  the  develop- 
ment of  the  movement  in  the  United 
States.  Before  presenting  his  official 
Eeport  to  the  Council  he  would  like  to 
take  this  occasion  of  expressing  his 
appreciation  of  the  invariable  kindness 
and  attention  shown  in  the  course  of 
his  visit  during  the  last  two  months. 

At  a  special  meeting  called  by  the 
New  York  section  of  the  Illuminating 


Engineering  Society  on  August  1st, 
the  writer  gave  an  account  of  the  pro- 
gress made  in  this  country,  and  various 
well-known  authorities  on  illumination 
spoke,  and  expressed  their  cordial  desire 
for  closer  relations  between  the  two 
societies. 

Great  appreciation  was  expressed  of 
the  remarkable  advance  of  the  illumi- 
nating engineering  movement  in  Eng- 
land during  such  a  short  time.  The 
direct  interest  taken  by  the  Home 
Office  in  the  lighting  of  factories,  and 
the  support  given  by  educational  autho- 
rities to  special  courses  of  lectures  on 
illuminating  engineering,  were  con- 
sidered most  encouraging  signs.  In 
the  United  States  the  question  of 
standardization  of  factory  lighting 
cannot  be  so  easily  arranged  because 
there  are  many  different  States,  each 
having  its  own  legislation.  Neverthe- 
less, one  m.ay  expect  that  recognition 
of  our  efforts  will  come  from  the  more 
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progressive  States,  and  will  in  time  be    still  unfulfilled  possibilities  of  progress 

copied   by  others,  so  that  the  proper    in  this  direction. 

treatment  of  illumination   should    be-        The  great  companies  in  the  United 


come  quite  general. 

In  the  manufacture  of  incandescent 
electric  lamps   the  United   States   has 


States  interested  in  lamps  and  lighting 
show  great  keenness  in  studying  the 
wants  of  the  consumer.  They  have 
almost    without    exception    organized 


Lamp  division  of  the  General  Electric  ^^^^^^.^-^^  ^.ggt  of  literature  which  is 

Co.     The    understanding   existing   be-  ^^^  ^^^.     ^^^.^^^^  advertisement,  but 

tween  supply  companies  and  manufac-  ^^^^^^^^  genuinely  interesting  and  in- 

turers  has   been  a  great    gain     o     he  fo,,^ative  matter 'is  fully  appreciated, 

electrical    industry.      In    the    Inited  ^^..^       .^..^   ^^^^  ,^^p^  fostered    by  the 

States  one  does  not  see  the  extraordi-  m^niinating      Engineering      Society, 

nary  diversity  of  aim  between  manu-  ^^.^^  .^  ^^^  j^^^j       ^      -^^^^  on  iHu. 

facturers    and    electric    lighting    com-  ^^^^^^^^^     ^his    is    to    be    circulated 


broadcast.  No  doubt  in  course  of  time 
publications  on  illumination  in  this 
country  will  be  more  wides^iread  a,nd 


panics  that  occurs  over  here.  Now,  in 
the  United  States  the  tendency  has 
been  to  encourage  better  illumination 

rather  than  smaller  expenditure.    Con-  i^^-^  j^,  character,  and  co-operation 

sequently,    the    consumer,    the    lamp  j^gf^^p^  ^i^^  Societies  will  be  desirable 

manufacturer,  and  the  supply  company  -^  ^^^^^^  ^^  ^^^^^^^  ^o,^^^  ^l^g^.^^  of  uni- 

all  share  in  the  benefit   derived   from  ]^^^^-^     j^   nomenclature   and  general 

the  new  lamps.  methods.     When  the  use  of  the  terms 

Electric   lighting    is    making    great  now  habitually  employed  in  illuminat- 

strides  in  America.     Except  for  a  few  ing  engineering  was  restricted  to  a  few 

towns  the  development  of  gas  lighting  experts,    divergencies   in    methods    of 

has   been    less    rapid.      There    is    un-  expression    did    not   so    much    matter, 

doubtedly  a  demand  for  improvement,  Now  that  the   movement   is  becoming 

but  the  industry  has  not  yet  risen  to  more  general   in   scope,   it  is    well  to 

the  occasion.     High  pressure  lighting,  proceed  on  similar  lines  as  far  as  pos- 

which    has    done    so    much    for    street  sible,   and  to    make  arrangements   for 

lighting    in    Europe,  is  as  yet  in    its  taking    common    action    all   over   the 

infancy  in  the  United  States.     A  com-  world.      The    international    scope   and 

pliment  has  been  paid  to  the  British  widespread    influence    of    our    Society 

Illuminating    Engineering    Society    in  should  be  most  beneficial  in  bringing 

the  invitation  issued  to  its  Chairman  of  about  this  needful  co-operation  on  all 

Council,  Mr.  F.  W.  Goodenough,  to  matters  relating  to  illumination, 
present  a  paper  on  High  Pressure  Gas 
Lighting  at  the  coming  Convention. 
We  have  no  doubt  that  he  will  have 
much  to  tell  our  friends  in  America 
regarding  the  recent  developments  in 
London. 


Illuminating  Engineering 
Laboratories. 


Another  sign  of  the  growth  of  the 
illmninating  engineering  movement  in 
the  United  States  is  the  organization 
of  laboratories  dealing  with  various 
The  design  of  globes,  shades,  and  aspects  of  illumination.  For  many 
reflectors,  and  their  incorporation  with  years  most  valuable  work  has  been  done 
the  lamps  as  one  unit,  has  reached  a  at  the  Bure.ui  of  Standards  in  con- 
more  advanced  stage.  The  idea  that  nexion  with  standards  of  light, 
proper  methods  of  shading  are  essential  A  considerable  amount  of  industrial 
for  good  illumination  has  caught  on  photometry  is  done  at  the  Electrical 
very  thoroughly.     There  are,  however,    Testing  Laboratories  of  New  York  under 
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Dr.  Sharp  and  Mr.  P.  S.  .Millar,  and 
there  are  other  technical  laboratories, 
organized  by  the  various  companies,  in 
which  research  work  on  lamps  and  illu- 
minatiiig  apparatus  is  constantly  going 
on.  The  advantage  possessed  by  a 
large  company,  as  compared  with  a 
number  of  small  concerns,  is  here  very 
evident.  With  its  greater  resources  it 
can  organize  and  maintain  a  single 
well-eijuipped  laboratory  and  secure 
the  services  of  the  very  best  men,  and 
at  a  much  smaller  figure  than  would  be 
needed  to  maintain  a  number  of  sepa- 
rate institutions.  An  instance  is 
afforded  by  the  laboratory  of  the 
General  Electric  Co.  at  Schenectady, 
where  valuable  researches  on  electric 
lamps  are  being  constantly  carried  out 
under  the  supervision  of  Dr.  Whitney. 
The  United  Gas  Improvement  Co.  of 
Philadelphia  have  recently  appointed 
Dr.  H.  E.  Ives  to  undertake  the  super- 
vision of  their  research  laboratory. 

There  can  be  no  question  of  the 
soundness  of  the  policy  of  encouraging 
such  researches.  But  the  degree  of 
usefulness  of  such  laboratories  depends 
on  there  being  a  clear  and  definite  idea 
a3  to  the  aims  and  objects  to  be  pur- 
sued, and  a  recognition  of  what  can  be 
done  with  the  means  available. 

A  technical  laboratory  equipped  by 
a  lamp  manufacturing  concern  should 
interest  itself  primarily  with  researches 
in  improvements  in  lamjjs  and  methods 
of  manufacture.  But  a  company  which 
takes  a  wide  view  of  the  importance  of 
good  illumination  should  encourage 
the  laboratory  to  attempt  the  solution 
of  general  problems  in  illuminating 
engineering,  and  to  work  hand  in  hand 
with  the  publicity  dejaartment  while 
doing  so. 

The  writer  has  on  several  occasions 
drawn  attention  to  the  sjjlendid  ex- 
ample set  by  theNational Electric  Lamp 
Association  (now  the  National  (Quality 
Lamp  Division  of  the  General  Electric 
Company),  which  organized  an  ex- 
cellently e(|uipped  laboratory  at  Cleve- 
land under  the  supervision  of  Dr.  Hyde. 


Now  several  years  have  elapsed  since 
this  laboratory  was  founded,  and  the 
world  would  naturally  like  to  hear  more 
of  the  researches  undertaken  and  re- 
sults obtained  there.  Such  a  well- 
staffed  and  expensively  equipped  in- 
stitution should  publish  its  results  at 
frequent  intervals.  From  the  scientific 
standpoint  this  is  desirable,  so  that  any 
possible  overlapping  with  the  work  of 
other  institutions  can  be  avoided;  and  it 
would  also  be  well  for  the  methods  em- 
ployed to  be  clearly  stated,  so  to  enable 
an  accurate  comparison  with  other  re- 
searches to  be  made.  We  are  familiar 
with  Dr.  Hyde's  valuable  researches  on 
jjhysical  problems,  some  of  which  have 
been  already  published,  but  it  would  be 
instructive  to  have  an  account  of  the 
more  practical  experiments  carried  out 
and  the  methods  adopted  for  making 
them  generally  known.  We  under- 
stand that  new  and  still  more  com- 
pletely equipped  premises  are  in  course 
of  erection.  The  woik  of  the  labora- 
tory ought  therefore  to  secure  the 
widest  publicity  in  order  to  justify  the 
generous  support  of  the  most  progres- 
sive lamp  concern  in  the  States,  and 
the  most  enthusiastic  supporters  of  the 
advancement  of  good  illumination. 

The  Congress  of  the  Textile 
Institute 

At  the  Congress  of  the  Textile  In- 
stitute held  last  month  in  Hawick 
there  were  many  inteiesting  events, 
but  we  should  like  to  single  out  for 
special  reference  the  series  of  papers 
read  on  the  driving  of  machinery  by 
steam,  gas,  oil,  and  electricity.  A 
Committee  is  to  be  appointed  to  go 
further  into  this  subject,  and  the  in- 
formation in  these  papers  will  doubt- 
less form  a  useful  guide  to  its  subse- 
quent deliberations.  The  idea  of  in- 
viting several  representatives  to  read 
papers  simultaneously  on  their  respec- 
tive systems  was  a  good  one.  This 
method  has  been  adopted  and  proved 
beneficial  at  some  of  the  meetings  of 
the  Illuminating  Engineering  Society, 
dealing  with  the  merits  of  rival  illu- 
minants  for  specific  purposes. 
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The  question  of  driving  textile 
m.icliinery  is  now  at  an  interesting 
stnge.  Eevolutionary  improvements 
iiave  been  made,  and,  with  most 
methods,  great  economies  effected. 
But  we  venture  to  suggest  that  the 
l.ic/'iting  of  such  machinery  is  equally 
important,  and  we  have  reason  to  be- 
lieve that  the  Textile  Institute  will 
take  this  up  in  the  same  thorough 
manner.  Care  spent  on  the  illumina- 
tion of  complicated  machinery  is  well 
repaid.  Plant  in  an  ill-lighted  shop 
invariably  gets  into  poor  condition  and 
the  quality  of  the  work  suffers.  The 
same  applies  to  the  "  human  ma- 
chinery." It  is  of  no  use  to  expect 
first-class  results  when  the  illumination 
is  deficient,  and  the  workers  cannot  see 
what  they  are  doing  ;  bad  lighting  is  a 
frequent  cause  of  spoilt  work  and 
accidents.  It  is  not  only  a  question  of 
sufficiency  of  light.  The  method  of 
arranging  the  lamps  so  as  to  secure 
proper  distribution  of  light,  absence  of 
harmful  shadows,  and  avoidance  of  glare 
is  equally  imijortant.  In  addition  there 
are  many  special  problems,  such  as  the 
correct  appearance  of  coloured  objects 
and  the  production  of  artificial  day- 
light for  colour  matching,  which  are 
vital  in  many  sections  of  the  textile 
industry.  At  a  future  Congress  some 
account  of  the  methods  now  adopted 
with  a  view  to  getting  correct  colour 
values  by  artificial  light  would  doubt- 
less prove  of  considerable  interest. 

The  Light  from  Oil  Lamps  and 
Barometric  Pressure. 

The  contribution  liy  M.  Guiselin  in 
this  number  shows  that  the  difficulties 
inherent  in  the  exact  photometry  of 
flame  standards  are  making  themselves 
felt  in  connexion  with  oil  lamps.  The 
variation  of  the  pentane  and  other 
flame  standards  with  barometric  pres- 
sure and  atmospheric  moisture  are  well 
known  both  to  the  electrical  and  the 
gas  industry,  and  such  phenomena  are 
always  in  evidence  when  the  photo- 
metry of  luminous  fiames  is  under- 
taken. 


According  to  M.  Guiselin's  tests, 
which  were  all  carried  out  with  a 
Luchaire  petroleum  standard  lamp, 
quite  appreciable  errors  may  be  intro- 
duced in  the  comparison  of  varieties  of 
illuminating  petroleum  by  the  usual 
barometric  fluctuations.  The  effect  of 
water-vapour  does  not  seem  to  have 
been  studied  as  yet,  and  possibly  the 
inclusion  of  this  factor  will  lead  to 
considerable  modification  in  the  results. 
It  will  be  interesting  to  have  further 
confirmation  of  ]\I.  Guiselin's  results 
from  other  observers.  The  importance 
of  attention  to  detail,  in  order  to  obtain 
the  most  efficient  results  from  illumi- 
nating petroleum,  is  well  known,  and 
promising  methods  of  obtaining  im- 
proved conditions  by  careful  design  of 
lamps,  wick  burner,  chimney,  &c.,  are 
well  worth  investigation. 

Lectures    on    Illuminating 
Engineering. 

We  should  like  to  direct  readers 
attention  to  the  announcement,  on 
p.  489  in  this  number,  of  the  special 
course  of  lectures  on  illuminating  engi- 
neering shortly  to  commence  at  The 
Polytechnic  (Regent  Street,  London). 

One  of  the  most  striking  signs  of 
recent  progress  has  been  the  constant 
demand  for  information  on  lighting. 
There  are  now  quite  a  number  of  pub- 
lications dealing  specifically  with  the 
subject,  and  many  firms  organize 
special  lectures  and  demonstrations  for 
the  benefit  of  their  employees.  We 
look  to  see  illumination  taking  a  more 
prominent  position  in  the  syllabus  of 
colleges  and  institutions  in  the  future. 
Meantime  we  hope  that  the  coming 
course  will  again  receive  widespread 
support  and  prove  as  successful  as  last 
year.  The  lecturers,  it  may  be  men- 
tioned, are  all  members  of  our  Society. 
This  steady  educational  movement 
that  is  now  taking  place  should  bear 
good  fruit  in  time  to  come,  and  will 
ultimately  prove  of  immense  benefit 
to  the  lighting  industry. 

Leon  Gaster. 
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Review  of  Contents  of  this  Issue. 


The  first  article,  by  M.  Guiselin 
(p.  453),  describes  a  series  of  Tests  on 
Oil  Lamps.  Tlie  essential  point  brought 
out  by  these  investigations  is  that  the 
light  yielded  by  a  petroleum  lamp 
depends  to  a  great  extent  on  the  baro- 
metric pressure ;  consequently,  the 
results  obtained,  \\hen  comparing 
various  qualities  of  oil,  differ  with 
varj-ing  climatic  conditions.  Water- 
vapoui'  may  also  have  an  effect,  but 
this  has  not  yet  been  investigated. 

Following  this  Avill  be  found  a  li.st 
of  the  papers  read  at  the  Convention  of 
the  Illuminating  Engineering  Society 
in  the  United  States.  It  is  expected 
that  some  of  these  jiapers  will  be  dealt 
with  in  our  next  number. 

An  account  is  next  given  of  the 
method  of  Lighting  in  the  Whitehall 
Club  (p.  459),  where  tungsten  lamps 
and  Holophane  reflectors  are  largely 
employed.  Data  obtained  in  the  din- 
ing-room, smoking-room,  card-room, 
and  billiard-room  are  given.  Chande- 
liers carrying  six  lights  are  emisloyed 
down  the  centre  of  the  room  in  most 
cases.  The  lighting  of  the  billiard 
tables  merits  special  attention,  a  very 
uniform  illumination  of  16-20  foot- 
candles  being  obtained  with  only  six 
lights  to  the  table. 

Pages  465-8  are  devoted  to  an 
account  of  the  Moore  White  Light, 
and  some  particulars  are  given  of  the 
first  installation  of  this  kind  set  up 
in  London.  The  light  is  claimed  to 
be  very  closely  similar  to  daylight  in 
colour,  and  to  provide  a  trustworthy 
substitute.  The  installation  referred 
to  is  used  by  a  firm  of  hop  merchants. 
In  this  industry  exact  colour-di.scrimi- 
nation  of  the  material  is  important,  in 
order  to  judge  its  grade.  Tlu-ee-phase 
installation.s  are  found  to  Ije  best  in  cir- 
cumstances where  moving  objects  have 
to  be  illuminated,  so  as  to  avoid  any 
inconvenient    "  stroboscopic  "    effects. 


Among  other  industries  in  which  exact 
colour-matching  is  essential  may  be 
mentioned  textile  and  dyeing  works, 
carpet  and  ribbon  maiuifactures,  the 
grading  of  tobacco  and  coffee,  &c. 

Following  this  is  an  account  of  the 
Quartz  Tube  Mercury-Vapour  Lamp. 
The  explanation  of  the  high  efficiency  of 
this  lamp  is  given,  and  it  is  pointed  out 
— by  means  of  diagrams — how  the  elec- 
trical regulation  of  the  lamp  is  accom- 
plished. Finally,  a  polar  curve  showing 
the  distribution"  of  fight  from  the  tube 
is  given.  At  the  conclusion  of  this 
article  we  give  a  summary  of  the  chief 
qualities  of  a  new  form  of  Mercury 
Yapour  Lamp,  in  combination  with  a 
Tungsten  Lamp,  so  as  to  produce  white 
fight.  The  mercury  tube  is  bent  into 
a  ring,  and  the  tungsten  lamp  is 
placed  at  the  centre.  Aiound  both  is 
placed  a  diffusing  bowl,  which  serves 
to  mix  the  colours  and  produces  an 
apparently  white  light.  The  lamp  is 
very  compact  in  form,  and  a  novel 
feature  is  the  method  of  starting. 
This  is  accomplished  by  a  mercury 
break  inside  two  small  subsidiary 
vessels.  Tlie  mercury  surfaces  are 
separated  by  an  electromagnetic  device, 
and  this  sudden  interruption  of  a 
highly  inductive  circuit  raises  the 
voltage  across  the  tube,  and  renders 
it  temporarily  conducting,  enabling 
the  lamp  to  start.  The  consumption  of 
the  new  lamp  is  given  as  0-73  watts 
per  mean  hem.  sph.  candle-power. 

An  account  is  also  given  of  a  new 
form  of  lamp  with  mercury-cadmium 
electrodes.  It  is  stated  that  by  this 
means  the  missing  red  element  in  the 
spectrum  of  mercury  can  be  provided 
and  an  approximately  white  light 
obtained.  As  the  electrodes  are  solid, 
special  devices  have  to  be  employed  for 
starting  the  lamp. 

At  the  conclusion  of  the  number  will 
be  found  the  usual  Trade  Notes  and 
the  Review  of  the  Technical  Press. 
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Illuminating  Engineering  Society,  Niagara  Falls, 
Hotel  Clifton,  Ont. 

September    16tli    to    19th,    1912. 


Programme. 

1.  Addresses  of  Welcome,  by  Mr.  0. 
E.  Dores,  President  of  Board  of  Trade, 
Niagara  Falls,  Ont.,  and  Mr.  G.  F.  Nye, 
President  of  Board  of  Trade,  Niagara 
Falls,  N.Y. 

2.  Response  to  Address  of  Welcome. 

3.  Presidential  Addre.ss,  by  Mr.  V.  R. 
Lansingh. 

4.  Report  of  Committee  on  Progress. 
This  report  will  deal  with  the  recent 
progress  and  developments  in  the 
lighting  industry  both  in  this  country 
and  abroad. 

5.  A  Report  of  the  Committee  on 
Nomenclature  and  Standards,  which 
will  deal  with  certain  definitions  and 
terminology  of  illuminating  engineering. 

6.  '  Steel  Mill  Lighting  ' — a  report 
of  the  Committee  on  Illumination  of 
the  Association  of  Iron  and  Steel 
Electrical  Engineers — to  be  presented 
by  the  Chairman,  Mr.  C.  J.  Mundo. 

7.  '  High  Pressure  Gas  Lighting,'  by 
Mr.  F.  W.  Goodenough,  Chairman  of 
Council,  Illuminating  Engineering  So- 
ciety, London,  Eng. 

8.  '  The  Status  of  High  Pressure  Gas 
Lighting,'  by  Mr.  George  S.  Barrows. 
This  paper  will  be  a  collation  of  domestic 
and  foreign  correspondence  pertaining 
to  high-pressure  gas  lighting. 

9.  '  Recent  Developments  in  Gas 
Lighting,'  by  Mr.  R.  F.  Pierce 

10.  '  Indirect  and  Semi-Indirect  Illu- 
mination,' by  Mr.  T.  W.  Rolph. 

11.  '  Recent  Developments  in  Series 
Street  Lighting "  by  Dr.  C  P.  Steinmetz. 

12.  '  Research  Methods,'  by  Dr.  E.  P. 
Hyde. 


13.  '  The  Problem  of  Heterochro- 
matic  Photometry  and  a  Rational 
Standard  of  Light,'  by  Dr.  H.  E.  Ives. 

14.  '  Reflection  from  Coloured  {Sur- 
faces,' by  Mr.  Claude  W^.  Jordan. 

15    '  Diffuse  Reflection,'  by  Dr.  P.  G. 

Nutting. 

16.  'A  Study  of  Natural  and  Arti- 
ficial Light  Distribution  in  Interiors,' 
by  Mr.  M.  Luckiesh. 

17.  '  The  Phvsiology  of  Vision,'  by 
Dr.  T.  A.  Woodruff. 

18.  '  The  Light  of  Small  Stores,'  by 
Messrs.  Clarence  L.  Law  and  A.  L. 
Powell. 

19.  '  The  Efficiency  of  the  Eye  under 
Different  Systems  of  Illumination,'  by 
Dr.  C.  E.  Ferree.  This  paper  will  be 
a  report  of  a  research  carried  on  for 
the  American  Medical  Association. 

20.  'A  Proposed  Method  of  Deter- 
mining the  Diffusion  of  Translucent 
Media,'  by  Mr.  E.  L.  Elliott. 

21.  '  The  Determination  of  Illumina- 
tion Efficiency,'  by  Mr.  E.  L.  Elliott. 

22.  '  An  Absolute  Reflectometer,'  by 
Dr.  P.  G.  Nutting. 

23.  '  Colour  Values  of  Illuminated 
Surfaces,'  by  Mr.  Basset t  Jones,  Jun. 
This  subject  will  be  presented  hi  the 
form  of  a  series  of  exiierimental  demon- 
strations. 

24.  One  session  will  be  arranged  for 
a  potpourri,  at  which  discussions  will 
be  in  order  on  miscellaneous  phases  of 
illuminating  engineering.  It  is  ex- 
pected tliat  this  session  will  bring  out 
interesting  and  valuable  pomts  not 
particularly  covered  by  the  above 
papers  and  reports. 
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The  Editor  lohile  not  soliciting  coniribntioiis,  is  loilling  to  consider  the  publication 
of  original  articles  submitted  to  him,  or  letters  intended  for  inclusion  in  the 
correspondence  columns  of '  The  Illuminating  Engineer.' 

The  Editor  does   not  necessarily  identify   himself  with  the  ojnnicns  eocjyressed 
by  hii  contributors. 

Notes  on  the  Quality  of  Petroleum  for  Illuminating 
Purposes.* 

By  a.  Gttiselix, 
Secretary  of  the  Interncdional  Petroleum  Commission. 


I.  Chemical  Methods  of  determin- 
ing THE  Illuminating  Quality 
OF  Petroleum  Oils. 
As  I  have  previously  pointed  out, 
and  have  no  hesitation  in  repeating, 
the  main  es.sential  quahty  of  good 
petroleum  is  to  burn  well  in  lamp.s  ; 
but  it  is  also  necessary  to  know  how 
such  lamps  should  be  used. 

When  petroleum  was  first  employed 
for  illuminating  purposes,  various  types 
of  lamps  were  constructed  to  burn 
American  oil,  which  alone  was  available 
at  that  time.  Since  then  the  same 
methods  liave  been  invariably  used 
in  commerce,  and  have  imposed  them- 
selves on  the  sale  of  j)etroleum  through- 
out the  world. 

Some  years  ago  I  expressed  the 
opinion,  in  connexion  mth  Roumanian 
oil,  that  "  there  do  not  exist  bad 
qualities  of  petroleum,  but  only  bad 
lamps  and  people  who  do  not  use  them 
properly."  As  a  result  of  many  sub- 
sequent experiments,  I  can  confirm 
this  declaration,  always  true  for  mode- 
rate qualities  of  burning  oil  ;  but 
would  add  to  it  the  following  corol- 
lary :  "A  good  petroleum  can  be 
burned  in  aU  kinds  of  lamps." 

The  question  arises  whether  it  is 
possible  to  frame  a  specification  for 
illuminating  petroleum  such  as  was 
suggested  at  the  second  Session  of  the 
International  Commission  in  Vienna. 
Certainly  this  can  be  done,  simply  by 
determining  the  hydiocarbons,  wliicli 
burn  well  in  all  lamps.     These  hydro- 


carbons are  now  well  known.  They 
are  those  which  resist  the  action  of 
hot  (80°)  commercial  concentrated  (66-5° 
Beaume)  .sulphuric  acid,  or  of  cold 
Xordiiausen  sulphuric  acid.  Such 
hydrocarbons  have  been  produced  by 
Dr.  Edeleanu  by  his  carbon  disulphide 
separation  process,  and  have  been 
obtained  by  me  recently  by  filtration 
with  argilaceous  earths.  These  pro- 
cesses require  considerable  care  as 
regards  proportion  of  acid,  duration, 
temperature,  and  method  of  agitation, 
&c.,  and  I  propose  to  describe  a  series 
of  experiments  on  various  distillates 
carried  out  in  this  way.  I  shall  show 
that  the  quality  so  derived  tends  to 
ajDi^roach  very  closely  that  obtained 
in  nature  with  Pennsylvanian  oil. 

One  can  express  the  qualities  of 
good  illuminating  oil  in  two  distinct 
ways : — 

(1)  In  terms  of  the  quantity  of  hot 
sulphuric  acid  (66°  B.)  necessary  to 
obtain  a  refined  quality  complying  wth 
a  specific  curve. 

(2)  In  terms  of  the  proportion  of 
hydrocarbon  that  remains  unattacked 
after  titration  with  a  quantity  (Q)  of 
acid  during  a  time  (t),  and  maintained 
at  a  constant  temperature  (T),  and 
well  agitated. 

The  first  method  leads  to  readily 
comparable  results,  and  gives  a  very 
good  idea  of  the  chemical  composition 

*  Paper  to  be  presented  at  a  meetiDg  of  the 
InterDational  Petroleum  Commission  to  be  held 
in  New  York,  this  month. 
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of  the  sample,  but  it  takes  mucli  time 
and  care  ;  and  the  second  is  preferable 
as  being  a  more  rapid  and  precise 
means  of  classification. 

II.  Influence  of  Barometric  Pres- 
sure ON  the  Combustion  of 
Illuminating  Petroleum  in  the 
"  KosMos  "  Burner. 

In  the  preceding  section  I  have 
shown  how  the  illuminating  qualities 
of  a  sample  of  petroleum  can  be  in- 
directly determined. 

Since  we  are  defining  a  good  petro- 
leum as  one  which  can  be  burned  in 
all  kinds  of  lamps,  it  seems  logical  to 
select  for  purposes  of  test  a  tj'pe  of 
lamp  which  is  very  sensitive  to  the 
quality  of  oil  used.  Among  the  various 
wick  lamps  ha\nng  glass  chimneys,  tlie 
most  generally  used  are  those  with 
round  burners  of  the  "  Kosmos  "  tjT)e, 
and  it  is  just  tliis  variety  which  is 
most  sensitive  to  qualit_y  of  the  illu- 
minant.  Our  choice,  therefore,  fell 
on  this  burner.  The  standard  used 
throughout  tliese  tests  was  the 
Luchaire  petroleum  lamp. 

There  are,  however,  quite  a  number 
of  varieties  of  such  lamps  in  use,  and 
slight  modifications  in  design  may 
affect  the  efficiency  enormously.  It 
seems  desirable  to  specify  their  nature 
exactly,  and  we  therefore  reproduce 
in  Figs.  1,  2,  and  3  three  types  in  use 
in  France.  It  is  also  desirable  to 
state  the  dimensions  of  the  glass 
chimney  and  the  quality  of  the  wick  ; 
but  this  last  factor  can  hardly  be 
specified  rigorously,  on  account  of  the 
diverse  material  and  methods  emiiloyed 
by  different  various  manufacturers. 
Finally,  as  has  been  shown  by  the 
author  in  1908,  in  a  series  of  researches 
undertaken  in  conjunction  with  Mr. 
Madoule.  the  form  and  dimensions  of 
the  reservoir  should  be  given. 

After  the  representatives  of  the 
various  nations  had  been  placed  in 
possession  of  tliese  dimensions  and 
all  the  constants,  I  believe  tliat  a 
number  of  years  passed  away  with- 
out this  question  being  taken  up— I  do 
not  say  numerous  discussions,  because 
the  Congress  at  meetings  in  Bucharest 
in  1907,  in  London  in  1910,  and  in 
Vienna  in   1912,   had  the  wisdomlto 


avoid  the  matter.  Tliis  discretion  may 
be  applauded,  for  researches  under- 
taken with  M.  Dumesny  have  shown 
the  existence  of  new  complications. 

The  standard  lamp  of  the  Commis- 
sion, even  when  burning  the  same 
quality  of  petroleum  may  yield 
misleading  results  owing  to  several 
unsuspected  sources  of  error,  such  as 
may  aSect  seriously  researches  now 
going  on.  The  atmosphere  in  which 
such  lamps  are  commonly  burned, 
constituting  as  it  does  a  variable 
mixture  of  nitrogen,  oxygen,  carbon 
dioxide,  and  water  vapour,  naturally 
influences  the  combustion  of  petroleum, 
and  in  addition  to  these  factors  the 
barometric  pressure  has  been  shown 
to  exert  an  appreciable  influence.  We 
have  found  that  quite  different  results 
would  be  obtained  within  a  few  days, 
and  it  was  precisely  on  those  occasions 
when  the  barometric  pressure  was 
lowest  that  tlie  consumption  per  carcel- 
liour  of  the  lamps  tested  was  least. 

In  order  to  verify  this  last  fact  I  had 
a  series  of  experiments  made,  extending 
over  several  years,  in  Rouen,  Paris, 
and  Cette.  It  may  be  added  that  in 
these  experiments  we  have  not  been 
able  to  eliminate  variations  due  to 
mounting  temperature  and  presence  of 
water-vapour  ;  we  have  preferred  to 
confine  ourselves  to  the  effect  of  baro- 
metric pressure,  as  we  are  disposed 
to  consider  that  this  variable  exerts 
the  most  important  effect. 

Before  proceeding  to  describe  our 
results  in  detail,  we  may  mention  an 
instance  of  the  effect  of  atmospheric 
conditions  in  practice. 

It  was  stated  by  a  commercial  repre- 
sentative in  the  Midi  district  that  oil 
from  shale  could  only  be  successfully 
added  to  commercial  petroleum  at 
certain  periods  of  theyear  — for  example, 
when  the  mistral  was  blowing  ;  but 
that  it  would  be  injudicious  to  add 
large  quantities  when  the  wind  was 
from  the  sea !  These  two  periods 
correspond  respectively  to  prolonged 
good  weather  and  rain,  so  that  the 
observation  confirms  the  suggestion 
made  above. 

Results  of  Tests. 

The  first  experiment  was  carried 
out  at  Rouen  in  March,   1912.    Two 
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days  were  selected  on  wliich  the 
barometric  pressures  were  widely  dif- 
ferent. Three  lamps,  each  equipped 
with  a  Kosmos  burner,  were  used,  and 
two  varieties  of  petroleum  adopted, 
which  gave  the  analysis  indicated 
below.  All  tests  were  carried  out 
with  these  same  lamps,  wicks,  and 
cliimneys. 

Table  I. 


Petrol  No.  1. 

Petrol  No.  2. 

Density  at  15  C. 

0-801^ 

0-807'' 

Flash  Point  with 

Luchaire  Apparatus 

40°  C 

36°  C 

Colour 

water  w 

lite. 

standard  v 

vhite. 

Analysis  in  Engler 

copper  vessel  with 

200  cub.  metres 

0—150° 

2  p.c.  rt= 

=0  770 

150 -2u0^ 

■U-9p.c.d 

=0-784 

35    „    d= 

=0-777 

200-2.50° 

37      „    d- 

=.0-804 

23    „    d= 

=0-804 

250—300'' 

18-1  ..    d= 

=0-823 

23    „    d= 

-O.Sl'7 

Residue  above  300° 

2-7  ,,    d 

100 

"0-895 

12    „    d= 
100 

-.j-850 

March  12 

19 

March  12 

19 

Mean  Baro.  Press. 

0-768 

0  74-2 

0768 

0  742 

Mean  Intensities 

(Carcel)  of  3  burners: 

alter  One     Hour 

0-925 

1-197 

0-850 

1-133 

Three      ,, 

0-783 

1-112 

0-691 

1-080 

Six 

0  765 

1-005 

0  675 

0-932 

Nine        „ 

0-687 

0-835 

0  613 

0-74-i 

Ten 

0-633 

0-79S 

0-538 

0  682 

Mean  Consumption 

per  hour 

34-6  g. 

36 -og 

33-3  g.    35-1  g. 

Consumption  per 

Carcel-hour 

41-3  g. 

34-6  g 

4S-3g.    36-56  g. 

The  dil^erence  in  the  results  on 
March  12th  and  19th  respectively 
is  very  evident.  Subsequently  tests 
were  made  with  ordinary  petroleum  on 
March  22nd-27th,  and  gave  rise  to 
the  following  results  : — 

Table  II. 
With  Kosmos  Burner  (K). 


Kouen 

Mar.  22 

Mar.  23 

Mar.  25 

Mar.  26 

Mar.  27 

Barometric 

Pressure 

0-747 

0-755 

0-766 

0  768 

0-766 

Intensity 

(Carcela) 

after  1  Hour 

1  110 

1-056 

1-035 

0-965 

1  000 

3     „ 

1-056 

1-056 

0-965 

0-9.32 

0935 

6     „ 

0-9^)2 

1-035 

0-811 

0-870 

0-815 

9      „ 

0-730 

0-900 

0-7.50 

0-811 

0-687 

10      ,. 

0-681 

0-811 

0-730 

0-681 

0-685 

Mean  Con. 

sumption 

-35-7  g. 

.36-8  g. 

35-Oe. 

36-0  e. 

34-5  e. 

Careel -Hours 

9-457 

10061 

8-781 

8-833 

8-477 

Consumption 

per  Carcel 

hour            137-7g. 

36 -S  g. 

39  8  g. 

40-7  g. 

40  70  g. 

With  Kos.mos  Burner  (H.S.). 

After  1  Hour 

1-195 

1-232 

1-196 

1  -056 

1-196 

3     „ 

1-280 

1-195 

1-1 10 

0-966 

1-110 

6     ,, 

1-280 

1-150 

1-0.56 

0-870 

1-056 

9      „ 

1-000 

0  965 

0-932 

0-7.50 

0-811 

10      „ 

0-840 

C-870 

0-870 

0-681 

0-681 

Mean  Con- 

sumption 

40-5  g. 

36-9  g. 

36-8  g. 

35  3  g. 

36  0  g. 

C;ircel  -hours 

11-850 

U-265 

10  63^ 

8-973 

10-294 

Consumption 

per  Carcel- 

hour. 

34-2  g. 

32-75  g. 

•34-6  g.      39-35  g 

31-95  g. 

With  Kosmos  Burnkr  (K.B.R.). 


Intensity 

(Carcels) 

after  1  Hour 

1-110 

0-932 

0-965 

0-965 

0-900 

3     „ 

1-000 

0-870 

1-000 

0  870 

0-811 

6     „ 

0-932 

0-870 

0-870 

0-840 

0-811 

9      ,, 

0-840 

0-784 

0-730 

0-705 

0-760 

10      ,, 

0-786 

0-781 

0-667 

0-635 

0-705 

Mean  Con- 

sumption 

36  6  g. 

34-9  g. 

35-4  g. 

34-9  g. 

34-8  g. 

Carcel  -hours 

9-588 

8-6U9 

8-828 

8-186 

8-112 

Consumption 

per  Carcel- 

hour 

33-16  g. 

40-53  g. 

40-Og. 

42-83  g. 

42-91  g. 

Apart  from  some  inevitable  small 
irregularities,  one  can  affirm  that, 
with  the  three  Kosmos  burners  em- 
ployed, the  connexion  bet\\'een  light 
yielded  and  barometric  pressure  is 
well  established.  On  March  22nd  and 
23rd,  when  the  barometric  pressure 
was  lowest,  the  strongest  light  and  the 
lowest  consumptions  per  carcel-hour 
were  attained. 

Seeing  that  the  deviations  due  to 
the  normal  fluctuations  in  barometric 
pressure  may  amount  to  10  or  15  per 
cent,  the  dcsirabiUty  of  conducfing 
comparative  tests  of  illiiiniiiating 
petroleum  in  the  same  lamps  and 
on  the  same  day,  or  at  least  when 
the  barometric  pressure  is  sensibly 
constant,  is  evident.  These  conditions 
are  not  always  easy  to  realize.  In 
order  to  eliminate  at  a  stroke  all  such 
effects,  I  propose  to  make  tests  invari- 
ably with  a  petroleum  standard.  Tests 
of  combustion  need  no  longer  be  con- 
sidered as  \'ielding  absolute,  but  rela- 
tive values.  This  fundamental  prin- 
ciple I  i^ropose  to  present  at  the  next 
Reunion  of  the  International  Commis- 
sion. 

In  further  confirmation  of  my  con- 
tentions. I  \\ill  now  give  the  series  of 
results  obtained  by  M.  Madoule  of 
Frontignan  (Herault)  during  a  period 
of  twelve  days  when  the  barometric 
pressm'e  was  practically  constant.  In 
this  case,  we  shall  see,  the  variations 
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are  more  feeble,  but,  nevertheless,  The  constancy  of  these  results  is 
even  here  tlie  petroleum  burned  better  remarkable.  They  serve  to  show  the 
and  more  economically  when  the  bare-     precision  attainable  by  an  experienced 


Table  III 

Fronti^nan 

April  2 

April  3 

April  4 

April  5 

April  6 

April  9 

April  10 

April  11 

April  12 

Barometric  Pressure 

9  o'cluck  morning 

7.57-9 

765-0 

7659 

768-4 

763-8 

751-4 

756 

7.571 

7.59-2 

6        „      evening 

7B1-2 

763-7 

766 

764  8 

"62-5 

750-8 

756-8 

755  4 

757-3 

Average 

7.59-5 

764-3 

766 

766  6 

7.3-2 

751-2 

756-4 

756-2 

758-2 

Mean  Intensity  of 

3  burners 

after    1  Hour 

0-S7 

0  85 

0-85 

0-74 

0-87 

0-87 

0-85 

0-82 

0-86 

()8t 

0-82 

0  79 

0-74 

0-82 

0-82 

0-85 

0-75 

0-84 

„      •>      ., 

0-7.5 

0-76 

0-79 

0  68 

081 

0-82 

0-83 

0-73 

0-79 

„    y    „ 

0.59 

0-64 

0-72 

063 

0-76 

0-74 

0-75 

0-67 

0-67 

„    10      „ 

0-5  ^ 

0-60 

0-66 

059 

0  68 

0-72 

0-70 

0-62 

0-64 

Mean  cousumption 

36-03  g. 

36-7  g. 

35-7  g. 

35  6  g. 

34-6  g. 

36  4  g. 

36  3  e. 

35-5  g. 

36-9  g. 

Carcel  hours 
Consumiition  per 
Carcel-liDur 

7-53 

7-60 

7-82 

692 

8  0S 

8-73 

8-18 

7  36 

7-85 

47  85  g. 

4S27g. 

45-72  g. 

51-4  g. 

-l2■^■5g. 

4169g. 

44  45  g. 

48-31  g. 

47 -Ug. 

Table  IV.— Burner  K. 


Petrolcu 

n  No  1. 

Pelroleii 

n  No.  2. 

March. 

A: 

ril. 

Paris          

27 

28 

29 

1 

2 

3 

4 

Barometric  i)ressure    ... 

773/770 

769/769 

770/768 

772/771 

751/761 

771/775 

775/777 

780/777 

Mean        

771^ 

769 

769 

770^ 

756 

773 

776 

779 

Intensity  after    1  H.   ... 

1-00 

1-00 

1-10 

0-97 

1-17 

1-14 

103 

1-10 

„        3  H.   ... 

0-97 

0-97 

1-06 

I-IK) 

1-17 

1-17 

1-03 

1-06 

6  H.   ... 

1-(K) 

0-97 

1-10 

0-97 

114 

1-17 

1-10 

0-97 

9  H.   ... 

0-88 

0-85 

1-00 

091 

1-03 

1-10 

0-91 

0-68 

„      10  11.   ... 

0-82 

0-91 

0-97 

0-85 

1-00 

1-06 

n-85 

0-66 

Mean  consumption 

38-6g. 

33-^g. 

38-2g. 

37-Sg. 

38  8g. 

39-4g. 

37-9g. 

38-2g. 

Carcel  hours       

9-li 

9-00 

10-5 

9  6 

1 1-26 

1129 

10-17 

9-25 

CoDSump.  per  Ciircel  hr. 

40-2g. 

37-5g. 

36-4g. 

39-4g. 

34-3g. 

34-9g. 

37-1.5g. 

41-5g. 

Intenpity  after    1  H.   ... 

1-(I0 

1-10 

1-29 

1-06 

1-14 

114 

1-25 

1-08 

„           „        3H.  ... 

1-03 

1-10 

125 

1-00 

1-14 

1-14 

114 

105 

6  H.   ... 

100 

1-Ot) 

1-25 

1-03 

1-06 

1-14 

1-14 

1-03 

9  H.   ... 

0-82 

091 

1-10 

097 

106 

1-00 

1-00 

0-84 

„       10  H.    ... 

0  77 

0  88 

106 

0-91 

1-03 

1-00 

0-97 

0-79 

Mean  consumption 

38-6g. 

38-Jg. 

40-7g, 

38-5g. 

39-7g. 

40-7g. 

40-3-. 

37-8g. 

Carcel  hours       

961 

10-22 

12-18 

10-11 

10-94 
36-2g. 

11-17 
36-3g. 

11-25 
IfrO^ 

999 

Consump.  per  Carcel  hr. 

402g. 

37-4g. 

33-4g. 

38- Ig. 

37-8g. 

BUENKE  K.  B. 


Intensity  after  1  Hour 

1-03 

1-10 

1-21 

1  -00 

1-17 

1-17 

1-00 

3      „ 

MMI 

1-14 

1-21 

1-10 

1-17 

1-21 

1-14 

B      „ 

1-00 

1-1 1 

121 

1-06 

106 

1-25 

1-10 

9      „ 

0-82 

100 

1-10 

0-91 

1-06 

1-06 

0-91 

10      „ 

0-80 

0-94 

1-C6 

0-85 

1-03 

106 

0-88 

Mean  Consumption 

37-9  g. 

.39  5  g. 

40  5  g. 

38-2  g. 

39-5  g. 

40-4  g. 

40-0  g. 

Carcel-hours 
Consumption  per  Carcel- 
hour 

9-6 

10-95 

1180 

102 

11-08 

11-76 

10-39 

39-5  g. 

.'^6-08  g. 

34-03  g. 

37-4  g 

35-6  g. 

34-4  g. 

38-5  g. 

metric    pressure    was    lowest.        These 
results  are  summarised  in  Table  III. 


worker.     But    in    spite    of    the    small 
differences    in    results,    one    sees    that 
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the  lamps  gave  the  maximum  hght 
on  April  9th  vat\\  a  mean  barometric 
pressm'e  of  751  mm.,  and  a  minimum 
on  April  5th  with  a  pressuic  of  Tfiti  mm. 
In  the  first  case  the  consumption  per 
carcel-hour  varied  from  417  to  51'4  g., 
an  increase  of  nearly  20  per  cent. 
Finally,  I  add  the  results  of  tests  made 
in  Paris  by  MM.  Entremont  and 
Haudricourt  on  a  good  quality  of 
pelrolede  luxe  (Table  IV  ).  These,  again, 
lead  to  substantially  the  same  conclu- 
sions. 

These  results  confirm  those  given 
previously.  It  will  be  recalled  that 
the  variations  in  temperature  and 
hygrometric  state  of  the  atmos- 
phere have  not  been  recorded,  and 
these  would  doubtless  help  to  ex- 
plain any  anomalies  that  exist.  In 
conclusion,  I  would  urge  on  ob- 
servers the  desirability  of  observing 
and  recording  the  atmospheric  condi- 
tions (barometric  pressure,  tempera- 
ture, and  hygrometric  state)  during 
their   experiments.     Exact   particulars 


should  also  be  given  as  to  the  condi- 
tions of  the  test^ — e.g.,  whether  the 
lamp  is  set  up  in  a  confined  space  or 
in  the  open,  in  the  light  or  in  darkness, 
&c.  I  have  often  observed  that  lamps 
which  have  burned  quite  regularly 
for  some  hours  in  darkness  begin  to 
flare  when  exposed  to  the  rays  of  the 
sun. 

Finally,  I  insist  upon  the  necessity 
of  employing  as  standards  well-regu- 
lated lamps  consuming  a  variety  of 
petroleum  and  using  a  form  of  burner 
substantially  the  same  as  those  em- 
ployed in  the  lamp  tested  ;  in  addition, 
the  two  sides  of  the  photometric  screen 
should  be  illuminated,  as  far  as  pos- 
sible, by  light  of  the  same  tint. 

In  conclusion,  I  may  remark  that 
I  hope  to  return  later  to  the  question 
of  the  choice  of  a  desirable  form  of 
standard.  I  believe  that  the  differ- 
ences in  the  results  of  observations  on 
the  same  quality  of  oil  so  often  recorded 
are  largely  attributable  to  this  source 
of  uncertainty. 


Effect  of  Bad  Hygienic  Conditions  on  the  Eye. 


In  a  recent  number  of  the  Zeitschrift 
fiir  Beleuchtmigswe-sen  it  is  pointed 
out  that  various  conchtions  prejudicial 
to  general  health  are  particularly  so  to 
the  eye.  Among  eye  diseases  which 
are  the  result  of  the  nature  of  employ- 
ment myopia  is  common.  In  the 
case  of  certain  trades  (compositors, 
mechanics,  watchmakers,  lithographers, 
engravers,  &c.)  there  is  a  marked 
tendency  to  short  sight.  If  this  is 
only  slight,  it  may  not  greatly  hinder 
such  workers  from  following  their 
vocation.  But  between  thirty  and 
forty  years  of  age  an  accentuation  of 
this  myopia  commonly  sets  in. 

As  regards  other  defects,  Dr. 
Schnaudigel,  of  Frankfort,  attributes 
the  eyesight  trouble  experienced  by 
workers  in  mines  partly  to  carbonic  acid 
poisoning  and  there  are  other  miners' 


diseases  which  appear  to  have  the  same 
effect.  Poisoning,  too,  may  have  a 
damaging  effect  on  the  nervous  system 
of  the  eye,  and  may  lead  to  disease  of 
the  retina.  For  example,  poisoning  by 
lead,  certain  sulphur-hydro  compounds 
met  with  in  the  fat  and  rubber  in- 
dustry, nitro-benzol,  methyl-alcohol, 
and  arsenic  has  sucli  an  effect,  and 
even  tea,  tobacco,  and  vanilla  may  be 
prejudicial. 

In  glassworks  the  great  heat  from 
the  furnace  appears  to  lead  to  cataract 
of  the  eye,  and  certain  chemicals  have 
also  a  direct  effect  on  the  lens  as  well 
as  the  nervous  system.  The  corroding 
effects  on  the  eye  of  acids  and  allcalis 
are  on  the  borderland  between  the 
categories  of  accident  and  disease  of 
occupation.  One  must  distinguish  these 
fi'om  defects  due  to  bad  illumination. 
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The  Lighting  of  a  London  Club. 

By  An  Engineering  Correspondent. 


An  interesting  article  might  be  wTitten 
on  the  methods  of  illumination  em- 
ployed in  various  London  clubs.  Many 
of  them  have  played  an  important  part 
in  tlie  social  life  of  this  country  in 
eventful  periods  of  its  history,  of  which 
they  possess  interesting  relics.  In  some 
cases  an  effort  has  been  made  to  main- 
tain, or  at  least  to  imitate  the  methods 
of  lighting  in  keeping  with  tliesc  old 
traditions  ;  in  others  everything  is 
up  to  date,  and  the  lighting  is  essenti- 
ally modern. 

The  influence  of  good  conditions  of 
illumination  on  the  comfort  of  a  club 
is  considerable.  Insufficient  light  to 
read  bj%  bright,  unscreened  sources 
throwing  their  rays  into  the  eyes  of 
people  seated  round  the  room,  un- 
gainly, misplaced,  and  "  makeshift  " 
fixtures — all  result  in  a  subtle  sense 
of  discomfort,  even  when  the  onlooker 
does  not  realize  precisely  what  is 
wrong.  A  recent  writer  has  traced 
the  discomfort  of  many  modern  club 
smoking-rooms  to  the  glaring  systems 
of  lighting  employed.  It  is  a  fact 
that  many  elaborately  and  expensively 
furnished  rooms  are  still  very  poorly 
lighted.  Yet  the  expense  involved  in 
providing  good  illumination  is  possibly 
less  than  1  per  cent,  of  the  total  annual 
turnover  of  a  large  club,  and  a  little 
extra  attention  in  this  direction  would 
be  well  repaid.  For  a  club  is  primarily 
a  social  institution,  and  in  attracting 
members  relies  to  a  great  extent  on  the 
fii'st  impi-essions  received  Ijy  strangers 
during  a  casual  visit. 

By  the  courtesy  of  the  Committee 
of  the  Whitehall  Club  permission  was 
granted  for  measurements  and  photo- 
graphs to  be  taken  of  the  lighting  in 
its  new  premises.  The  Whitehall  Club 
was  founded  in  1862,  and  was  originally 
located  in  Parliament  Street.  On  Janu- 
ary 22nd  of  the  present  year,  however, 
the  Club  migrated  from  its  temporary 


quarters  in  Wliitehall  Com't  to  ili- 
new  Club  House  in  Princes  Streel 
Westminster.  We  understand  thai 
the  scheme  for  the  lighting  of  the  ne^. 
building  was  planned  by  Mr.  R.  J. 
Wa'lis-Jones,  M.Inst.C.E.,  M.I.E.E.,  a 
member  of  the  Committee,  who  is 
a'so  known  to  our  readers  as  a  member 
of  the  Council  of  the  Illuminating 
Engineering  Society. 

The  first  \'iew  (Fig.  1)  shows  the 
main  hall,  which  is  effectively  lighted 
by  two  14-in.  Holophane  spheres  placed 
at  a  height  of  about  12  ft.  This  typo 
of  fitting  is  well  suited  for  the  lighting 
of  large  halls  and  landings.  The  light- 
ing of  the  staircase  is  effected  by  Holo- 
phane globes.  The  general  ilKunina- 
tion,  both  on  the  walls  and  on  the  floor, 
is  about  I  of  a  foot-candle. 

A  general  view  of  the  dining-room 
is  given  in  Fig.  2.  This  room  is  in  the 
shape  of  an  ''  L,"  and  has  an  area  of 
approximately  1,600  square  feet.  It 
is  lighted  mainly  by  6  six-hght  chande- 
liers hanging  down  the  centre  of  the 
room,  which  are  equipped  witli  20- 
and  40-watt  frosted  tungsten  lamps 
and  Holophane  reflectors — a  method 
which  seems  well  adapted  to  a  long, 
narrow  room  of  this  description.  The 
greatest  illumination  (about  5  foot- 
candles)  naturally  occurs  on  the  tables 
immediately  under  the  chandeliers 
but  in  the  corners  of  the  room  is  abou. 
08-1  foot-candle.  There  are  a'so  nin  ■ 
bracket  lights  down  the  sides  of  tho 
room,  likewise  using  40-watt  tungsten 
lamps  and  Holophane  reflectors. 

The  smoking-room  and  card-room, 
on  the  floor  above,  have  together  the 
same  dimensions  as  the  dining-room  ; 
the  card-room  can  be  partitioned  off 
by  folding  doors. 

Fig.  3  shows  a  general  view  of  the 
smoldng-room.  The  method  of  light- 
ing is  broadly  similar  to  that  in  the 
dining-room,  four  six-light  chandeliers 
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being  used  down  the  centre.  Instead  of 
side-lights,  portalile  Avell-shaded  lamps 
are  provided  on  the  \\riting  tables, 
and  several  of  these  will  be  seen  about 
the  room.  The  restful  effect  of  the 
Ughting    is    assisted    by    staining    the 


In  the  card-room  green  silk  shades 
are  hung  above  each  table,  and  there 
are  also,  beside  the  mantelpiece,  a- 
couple  of  bracket  lights  carrying  tung- 
sten lamps  in  Holophane  reflectors. 
The   illumination   on   the   card   tables 


Fig.   1.— Whitehall   Club  : 


Entrance  Hall,  lighted    with   tungsten  lamps   an 
Holophane  spheres. 


walls  in  j)lain  mat  colours.  On  the 
tables  of  this  room  a  general  illumina- 
tion of  3-5  foot-candles  is  provided  ; 
on  the  side-tables,  where  the  portable 


was  found  to  be  about  25  foot-candles. 
The  effect  of  the  silk  shades  is  naturally 
to  leave  the  wiills  and  surroundings  in 
comparatively     subdued     light,    an 


lamps  are  in  use,  a  considerably  higher     arrangement  wliich  seems  suitable  for  a 
value  can,  of  course,  be  obtained.  card-room. 
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Fig.  2.— Whitfhall  Club:   Dining-room  illumiuated   lij'  cliandelier^  ciri'.nuy   tiiugatjn 
liiiiipi  and  Iliiloiibane  rctiectors. 


FiO     3.  — WljitrliaU    Club:      Siu.iIvUil;-!.. mi,   .^rnrnil   ligliting    liy   tungsten   lanip     and 
Holopbane  reHeclors.    Local  iiortablc  lamps  on  side  tables. 
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In  the  iMlliard-room  we  have  a 
somewhat  similar  problem,  namely,  to 
j)roduce  a  relatively  subdued  general 
illumination  and  to  concentrate  the 
light  on  the  tables,  the  actual  lamps 
being,  of  course,  completely  screened 
from  the  eyes  of  the  players.  The 
general  illumination  is  produced  by  a 
few  bracket  lights  equipjjed  with  Holo- 
phane  "  residence  "  reflectors  (which 
are  satin-finished)  and  tungsten  lamps. 
The  two  billiard  tables  are  each  lighted 
by  six  symmetrically  placed  local 
lights.  Each  unit  consists  of  a  55- 
watt  comi^letely  frosted  tungsten  lamp 


on  the  other  hand,  no  appreciable 
shadow  should  be  cast  by  the  cushions 
(such  as  might  result,  for  example, 
from  carelessly  placed  bright  lights 
about  the  room). 

In  this  case  the  general  illumination 
is  so  subdued  as  to  have  relatively  little 
effect  on  the  lighting  of  the  table, 
which  depends  entirely  on  the  six 
shaded  local  lights.  Measurements 
showed  that  on  both  tables  the  illu- 
mination was  almost  exactly  20  foot- 
candles  underneath  the  lamps,  and 
about  16-17  foot-candles  between  them  ; 
from  a  practical  standpoint  this  illu- 


FiG.  4.— Wbitehail  Club  :   Card  Room. 


within  a  cardboard  shade  covered 
outside  with  green  silk.  Some  care 
is  needed  in  the  choice  of  lamp  and 
shades,  and  their  arrangement  at  the 
correct  height  and  distance  apart. 
It  is  generally  agreed  that  an  excep- 
tionally high  illumination  is  necessary 
for  a  billiard  table,  and  that  the  dis- 
tribution of  light  over  the  table  should 
be  as  uniform  as  possible.  Yet  the 
illumination,  while  uniform,  should 
presumably  not  be  "  shadowless,"  for 
the  player  needs  a  certain  amount  of 
shadow  to  be  cast  by  the  ball  in  order 
to  appreciate  its  position  while  aiming  ; 


mination  may  be  considered  imiforin. 
The  energy  exjsended  in  lighting  the 
table  is  about  one-third  of  a  unit,  a 
value  which  experience  suggests  is 
necessary  in  order  to  illuminate  a  full- 
sized  table  effectively.  It  has  been 
contended  by  some  that,  in  order  to 
secure  uniform  illumination,  eight  lights 
are  really  necessary ;  in  this  case, 
however,  excellent  results  in  this  respect 
have  apparently  been  secured  \\'ith  six. 
The  remainder  of  the  rooms  in  the 
club  are  lighted  by  somewhat  similar 
metliods.  The  intention  throughout 
has  evidently  been  to  secure  soft  and 
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restful  conditions  of  illumination, 
frosted  lamps  and  Holophane  reflectors 
(frequently  satin  finish)  being  largely 
emploj'^ed. 

In  conclusion,  arknuw  Icdu'iiieiit  should 


by  Mr.  V.  H.  Mackinney,  wliile  that 
of  the  billiard-room  (Fig.  5)  was  taken 
by  Mr.  Hodgkin.  In  estimating  the 
exposure  reUance  was,  as  usual,  placed 
upon    measurements    with    the    Holo- 


-Wliitehall  Club  :     Billiard-Room.     Six  55-\vatt  completed  frosted  tungsten 
lamps  employed. 


be  made  of  the  courtesy  of  the 
Committee  of  the  Club  and  of  Mr. 
WaUis-Jones,  and  also  of  Mr.  John 
Hodgkin,  the  Secretarj^  in  granting 
facilities  for  these  tests.  The  photo- 
graphs sho\^'n  in  Figs.  I—t  were  taken 


phane  Lumeter.  The  results  may  be 
considered  quite  satisfactory,  the  condi- 
tions of  illumination  iir  the  room  itself 
being  faithfully  reproduced,  and  the 
shape  of  the  lighting  fixtures  correctly 
preserved. 


Congress  of  the  Textile  Institute. 


On  Thursday,  September  I2th,  the 
Congress  of  the  Textile  Institute  opened 
at  Hawick,  and  some  very  successful 
meetings  were  held.  Visits  to  many 
of  the  adjacent  textile  factories  were 
also  arranged. 

One  of  the  most  interesting  items 
was  the  series  of  papers  by  four  exj)erts 
on  the  driving  of  mills  by  steam,  gas, 
oil,  and  electricity — a  method  of  treat- 
ment wliicli  resembles  that  sometimes 
adojJted  at  meetings  of  the  Illuminating 


Engineering  Societj'  (whose  Hon.  Secre- 
tary, Mr.  Leon  Gaster,  was  present). 

A  question  which  might  well  be 
studied  in  a  similar  manner  is  the 
lighting  of  textile  works.  Not  only  are 
there  many  general  problems  to  be 
discussed,  but  there  are  also  special 
matters,  such  as  the  colour  of  illumi- 
nants  and  the  use  of  "  artificial  day- 
light," on  which  much  remains  to 
be  said.  We  note  that  the  meeting 
of  Congress  next  year  will  take  place 
in  Loudon. 
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Simultaneous  Colour  Contrast. 


An  interesting  paper  on  this  subject 
was  recently  presented  to  the  Royal 
Society  by  Dr.  F.  W.  Edridge-Green.* 
The  effect  of  adjacent  colours  on  one 
another  is  of  some  interest  to  the 
lighting  engineer,  and  it  may  be 
recalled  that  this  point  came  up  for 
discussion  at  a  recent  meeting  of  the 
Illuminating  Engineering  Society  de- 
voted to  '  Colour  Discrimination  by 
Artificial  Light.' 

From  a  scientific  standpoint  these 
phenomena  are  also  important,  in 
view  of  their  bearing  on  the  theory  of 
colour  vision.  For  example,  the  fact 
that  strong  colours  appear  to  induce 
the  complementarj'  tint  in  surrounding 
objects  has  been  adduced  to  support 
the  Hering  theory.  Dr.  Edridge-Green, 
however,  contends  that  it  does  not 
do  so. 

Experiments  on  simultaneous  con- 
trast require  considerable  care.  For 
example,  we  must  distinguish  the 
effect  from  that  of  a  chromatic  aberra- 
tion. All  coloxu's  cannot  be  equally 
well  focussed  by  the  eyes,  so  that  smaD, 
diffusing  circles  may  extend  outside 
the  image  of  a  certain  object  on  the 
retina  and  influence  the  colour  of 
adjacent  images.  In  a  mosaic  of 
small  pieces  of  coloured  cardboard  the 
effect  of  the  mixture  of  lights  is  very 
noticeable.  In  the  same  way  the 
Ughts  observed  should  not  flicker,  for 
in  tliis  case  we  may  get  successive 
contrast ;  also  the  luminosity  of  ad- 
jacent colours  should  not  be  widely 
different. 

Dr.  Edridge-Green  describes  some 
very  curious  and  suggestive  experi- 
ments. One  of  his  conclusions  appears 
to  be  that  it  is  not  possible  for  a  colour 
such  as  red  to  be  produced  by  another 
one  unless  it  is  present  to  some  extent. 
This  was  verified  by  observing  various 
colour  contrasts  from  a  pair  of  blue- 
green    glasses    which    transmitted    no 

*  Procecdiiiija  of  the  Royal  Societj-,  "  B,"  vol. 
Lxxxiv.,  11)12. 


red  rays.  In  the  same  way,  in  a 
photographic  dark  room  lighted  only 
by  a  red  light,  we  do  not  find  any 
surface  in  the  room  that  appears  green, 
and  it  is  only  with  the  introduction  of 
some  foreign  light  that  this  colour 
appears.  In  short,  simultaneous  con- 
trast may  exaggerate  a  colour,  but  does 
not  produce  it. 

The  following  are  the  chief  conclu- 
sions given  at  the  end  of  this  paper  : — 

1.  The  colours  seen  by  simultaneous 
contrast  are  due  to  the  exaggerated 
perception  of  a  real,  objective,  relative 
difference  which  exists  in  the  light 
reflected  from  the  two  adjacent  sur- 
faces. 

2.  A  certain  difference  of  wave- 
length is  necessary  before  simultaneous 
contrast  produces  any  effect.  This 
varies  with  different  colours. 

3.  A  change  of  intensity  of  the  light 
of  one  colour  may  make  evident  a 
difference  which  is  not  perceptible 
when  both  colours  are  of  the  same 
luminosity. 

4.  Simultaneous  contrast  may  cause 
the  appearance  of  a  colour  ^\•hich  is 
not  perceptible  ■s\ithout  comparison. 

5.  Both  colours  may  be  affected  by 
simultaneous  contrast,  each  colour  ap- 
pearing as  if  moved  further  from  the 
other  in  the  spectral  range. 

6.  Only  one  colour  may  be  affected 
by  simultaneous  contrast,  as  when  a 
colour  of  low  saturation  is  compared 
with  white. 

7.  When  an  incorrect  conception  of 
the  saturation  or  hue  of  a  colour  has 
been  made,  the  contrast  colour  is  con- 
sidered in  relation  to  this  false  esti- 
mation. That  is  to  say,  the  missing 
(or  added)  colour  is  deducted  from  (or 
added  to)  both. 

8.  A  complementary  contrast  colour 
does  not  appear  in  the  absence  of 
objective  light  of  that  colour. 

9.  The  negative  after-images  of  con- 
trasted colours  are  complementary  to 
the  colours  seen. 
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The  Moore  White  Light. 


Including  Some  Particulars  of  the  First  Installation  in  London. 


It  will  be  recalled  that  in  the  early 
part  of  this  year  the  Illuminating  Engi- 
neering Society  devoted  an  evening  to 
the  subject  of  '  Colour  Discrimination 
by  Artificial  Light.'  The  effect  of 
various  illuminants  on  the  appearance 
of  coloured  objects  was  much  discussed, 
and  a  new  form  of  screen  for  use  with 


subject  before  the  American  Illuminat- 
ing Engineering  Society  in  1910,  which 
was  noticed  in  this  journal.*  The 
lamp  consists  in  a  long  tube  containing 
suitable  gases  at  a  low  pressure  (about 
1-10, 000th  atmosphere),  which  is  sub- 
jected to  a  high-tension  discharge. 
The  tube  is  commonly  If  in.  diameter, 


k  i^.  1.  — JJiagiam  ut  jl./u.c  i.iii.,L  I'lireu  l'li..se  .Arrangement. 
r  r  r  luminous  tubes ;  s  feeding  tube. 


tungsten  lamps,  in  order  to  produce 
"  artificial  dayhght  "  was  shown  for 
the  first  time. 

An  illuminant  which  has  received 
much  attention  in  the  United  States  as 
a  means  of  producing  wliite  light  is  the 
Moore  tube.  Mr.  Macfarlane  Moore, 
the    inventor,    restd    a    paper    on    th^ 


and  may  be  60-100  ft.  in  length. 
When  nitrogen  gas  is  used  a  yellow 
hght  is  obtained,  but  with  carbon 
dioxide  the  quality  is  said  to  be  almost 
exactly  similar  to  dayhght.  Tins  has 
led   Mr.    Moore    to    suggest    that    the 

*  Yol-  III-,  1910,  p-  668, 
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lamp  should  be  adopted  as  a  standard    of    standard    wliite   tubes    may   be    of 
wliite  light,    since   the    colour    should    interest  : — 

always  be  identical  provided  the  nature  Length      Candles  K.W. 

of  the  gas  inside   the   tube    and    the    Phase,    of  Tube.    (Hefner).    Consumed, 
electrical    conditions     are    maintained    Single       06  ft.  800         2- 8-3- 2 

constant.  The  essential  feature  of 
Moore's  invention,  which  enables  this 
constancy  to  be  maintained,  is  the 
provision  of  an  automatic  valve  which 
admits  carbon  dioxide  to 
the  tube  from  a  small 
vessel  so  as  to  keep  the 
pressure  within  absolutely 
constant.  This  valve  is 
ingeniously  regulated  by 
an  electro-magnetic  solenoid, 
which  in  turn  responds  to 
any  slight  variation  in  the 
current  passing,  and  feeds 
as  a  rule  about  every  ten  or 
twenty  seconds.  When  al- 
ternating current  is  available 
the  installation  of  the  lamp 
is  quite  simple.  The  ex- 
tremities of  the  tube  are 
connected  to  a  high-tension 
transformer  (which  is  boxed 
in  out  of  the  way),  and 
the  tube  emerging  from  it 
ramifies  round  the  room  in 
any  desired  direction.  When 
only  direct  current  can  be 
obtained,  it  is  necessary  to 
introduce  a  rotary  converter 
in  order  to  generate  alter- 
nating current.  It  is  said 
that  the  lamp  can  operate 
on  frequencies  as  low  as  25 
without  undue  flickering,  but 
a  value  of  50  or  more  is 
preferable. 

Single-phase  installations 
are  usual  in  the  States,  and 
are  said  to  be  quite  satis- 
factory as  regards-  steadi- 
ness on  a  reasonably  higii 
frequency.  When  machinery 

or  moving  objects  are  to  be  illumina-  On  this  basis  the  specific  consumption 
ted,  however,  a  three-phase  arrange-  would  be  about  31  watts  per  P^nglish 
mentis  recommended,  as  this  obliterates  candle.  It  is  usual,  when  arranging 
any  tendency  to  stroboscopic  images  installations,  to  allow  about  9  candles 
owing  to  the  cj'clical  variations  in  the  (Hefner)  per  square  foot, 
light.  A  plan  of  a  three  phase  instal-  In  many  cases  the  value  of  a  genuine 
lation  is  slunvn  in  Fig.  1.  artificial    dayUght    is    unquestionable. 

The    following   particulars   furnished    In    many   industries    accurate    colour 
regarding   the   consumption   and   hght    matching  is  only  possible  by  daylight 


Fig.  2.-Moore  Outtit  f  jr  I'liotographic  Sludio.    The  tut 
is  coiled  into  a  comparatively  small  area. 
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conditions.  Without  some  form  of 
"  artificial  daj'liglit "  work  lias  to 
be  suspended  when  natural  light  fails, 
and   this   is   a   considerable   drawback 


some  extent,  and  on  an  exceptionally 
cloudy  day  the  light  may  not  be 
strong  enough  for  accurate  work.  A 
good  artificial  daylight,  on  the  other 


Fig.  3.— Moori' Wiiiir  I.ii^ljl  lliiv,'  I'lia,-.-  I  ii^talKiiinii  in  the  Offices  of  a  well-known  firm  of 
Hop  Jierchauts.     The  lii-bt  installation  of  the  kind  in  London. 

in    the    short    winter    days.     Again,  hand,  should  be  always  available  and 

natural  light  is  always  uncertain.   Even  constant. 

in  the  summer  time' mist  and  fog  (and  As  an  illustration  of  the  numerous 

in   towns,   smoke)    alter  its   colour   to  operations  which  require  daylight  for 


468 


THE  ILLUMINATING   ENGINEER. 


colour-work  one  may  mention  silk, 
ribbon,  and  colour-printing,  dyeing, 
colour-printing  and  lithograph}'.  But 
there  are  many  other  industries,  sucli 
as  the  grading  of  coffee,  tobacco,  and 
hops,  in  which  the  exact  colour  and 
shade  of  the  material  is  very  vital. 
In  many  of  tliese  cases  it  may  be  well 
worth  while  to  sjiend  money  on  an 
adequate  dayhght-installation,  in  view 
of  the  industrial  gain  of  being  able  to 
prolong  the  hours  of  working  and  carry 
on  accurate  colour-work  whatever  the 
outside  chmatic  conditions  may  be. 
It  may  be  also  suggested  that  artificial 
daylight  will  eventually  be  found  of 
con.siderable  value  to  artists,  and  for 
the  illumination  of  picture  galleries,  &c. 

The  Moore  white  light,  besides  being 
claimed  to  resemble  daylight  very 
closely  in  colour,  is  also  like  it  in  the 
fact  of  its  being  so  "  spread-out."  The 
light  comes  from  such  a  considerable 
area  as  to  be  almost  shadowless,  thus  re- 
sembling the  illumination  derived  from 
a  wliite  sky.  In  photographic  studios 
the  constancy  and  high  actinic  value 
of  the  light  is  also  an  advantage. 
Fig.  2  shows  an  outfit  for  this  purpose, 
the  tube  being  coiled  in  a  special 
shape,  so  as  not  to  occupy  too  large 
an  area. 

Until  recently  the  Moore  light  has 
not  been  developed  in  England,  al- 
though it  is  stated  to  have  been  \videly 


used  in  the  United  States,  and  to  some 
extent  in  Germany.  We  understand 
that  the  General  Moore  Co.  are  intro- 
ducing the  system  in  this  country,  and 
by  their  courtesy  were  afforded  an 
opportunity  of  inspecting  an  installa- 
tion at  the  premises  of  a  well-known 
firm  of  hop  merchants  in  London. 
This  is  a  three-phase  installation, 
taking  about  4|  K.W.,  the  pressure 
supplied  to  the  tube  being  about 
18,000  volts.  The  rated  light  is 
1500  H.K. 

Fig.  3  shows  a  photograph  of  the 
table  illuminated  by  the  tube  (taken 
by  the  light  of  the  tube  only).  There 
are  six  bends,  and  the  total  length  of 
the  tube  is  about  12.5  ft.  The  tube  is 
installed  at  a  height  of  11  ft.,  and  the 
illumination  on  the  table  proved  to  be 
a  little  under  10  foot-candles.  In  the 
background  will  be  seen  the  case 
containing  the  transformer  (open).  The 
valves  feeding  the  tube  and  the  adjacent 
receptacles  from  which  the  supply  of 
carbon  dioxide  is  derived  will  also  be 
noted. 

We  understand  that  this  is  the  first 
white  light  Moore  installation  in  Lon- 
don, but  that  a  certain  number  of 
installations  have  been  fitted  up  in  the 
provinces,  particularly  in  the  textile 
works  at  Bradford.  It  will  be  inter- 
esting to  observe  the  progress  of  this 
new  illuminant. 


Some  Publications  Received. 


The  Third  Annual  Report  of  the  International  Electrotechnical  Commission,,  up  to 
December  31st,  1911,  makes  interesting  reading.  It  contains  an  account  of  the 
meeting  at  Turin,  where,  it  may  be  remarked,  the  British  Govermnent  was  officially 
represented  for  the  first  time,  and  an.  excellent  photograph  of  the  esteeined  President, 
Prof.  Dr.  E.  Budde.  Reference  is  made  to  the  fact  of  tlie  subject  of  illumination 
having  been  considered  :  "  In  view  of  the  close  relationship  between  Illimiinating 
Engineering  and  the  Electrical  Industry,  and  the  desirability  of  close  Co-operation, 
the  I.E.C.  has  expressed  a  desire  that  the  Local  Committees  put  themselves  in  toucli 
with  tlie  societies  in  their  respective  coimtries,  which  are  studying  the  subject  of  the 
imiflcation  of  the  terms  employed  in  all  questions  relating  to  ilkmiination." 

The  History  of  Fire-Making.  A  catalogue  of  an  illustrative  exhibit  consisting  of 
specimens  selected  from  the  collection  formed  by  Edward  Bidwell,  shown  in  the 
Science  Section  of  the  Anglo-Indian,  Anglo-Japanese  Exhibition  at  Slieplierd's  Bush, 
London,  191 1.     (O.  E.  Janson  &  Son,  44,  CJreat  Russell  Street,  London,  W.C.  ;    Is.  net.) 
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Notes  on  the  Quartz  Mercury  Vapour  Lamp. 

By  an  Engineering  Correspondent. 


The  recent  introduction  of  silica  mer- 
cury vapour  lamps  in  this  country  has 
naturally  attracted  much  attention, 
and  some  particulars  of  the  underlying 
principles  of  the  lamp  may  be  inter- 
esting. 

The  development  of  the  quartz  mer- 
cury vapour  lamp  was  not  really  con- 
trolled by  the  completion  of  any  parti- 
cular research  on  the  properties  of  the 
mercury  vapour  arc,  but  by  the  perfec- 
tion and  commercial  development  of 
transparent  quartz  tubes.  This  industry 
has  already  reached  a  high  degree  of 
efficiency,  but  owing  to  the  essential 
processes  of  manufacture  the  cost  of 
the  product  is  high. 

The  advent  of  the  quartz  mercury 
vapour  lamp  constitutes  a  marked 
advance  in  the  field  of  electric  illu- 
minants.  The  light  is  originated  by 
the  luminescence  of  a  column  of  mer- 
cury vapour  situated  between  two 
mercury  electrodes  in  a  tube  of  trans- 
parent quartz,  which  tube  is  exhausted 
to  a  high  degree  of  vacuum  ;  this  is 
known  technically  as  the  burner.  The 
starting  is  effected,  as  in  the  Cooi)er- 
Hewitt  lamp,  by  tilting  tlie  burner 
so  that  a  stream  of  mercury,  flowing 
along  the  length  of  the  tube,  estabhshes 
a  short-circuit  between  the  electrodes. 
When  the  stream  of  mercury  is  broken 
an  arc  is  formed,  and  a  quantity  of 
mercury  is  vapourized  ;  this  extends 
from  one  electrode  to  the  other,  the 
burner  returning  to  its  normal  position. 

In  view  of  the  fact  that  in  the  ordi- 
nary illuminating  lamp  the  tilting  is 
effected  automatically  by  the  aid  of 
an  electro-magnet,  the  lighting  is  as 
simple  as  that  of  an  incandescent  or 
arc  lamp,  it  being  only  necessary  to 
close  the  switch. 

The  chief  advantage  of  these  lamps 
lies  in  their  higli  efficiency  of  operation, 
namely,  025  to  030  watt  per  c.-p. 
Hitherto   such   an  efficiency  has   only 


been  attained  with  flame  arc  lamps, 
but  these  have  certain  comparative 
limitations,  .such  as  difficulty  in 
oj)eration  of  a  number  of  lamps  in 
series,  rapid  consumption  and  high 
cost  of  carbons,  and  frequent  cleaning  of 
the  globes.  Now,  once  the  quartz 
lamp  is  started,  it  requires  no  atten- 
tion. The  burner  is  guaranteed  for 
1,000  hours,  but  the  average  life  is 
stated  to  be  actually  longer.  Further- 
more, it  is  never  necessary  to  clean 
the  globe.  In  addition  to  the  high 
luminous  efficiency,  the  lamp  has  the 
advantages  that  the  tube  only  requires 
replacement  at  rare  intervals,  and  the 
lamp  needs  no  attention  while  working. 
Lamps  can  also  be  operated  in  parallel 
on  110  volts  or  220  volt^:,  or  on  traction 
circuits  of  460  to  (iOO  volts.  These 
advantages  are  claimed  to  outweigh 
the  comparatively  liigh  first  cost  due 
to  the  high  value  of  the  raw  material. 

The  curve  in  Fig.  I  explains  the 
object  in  replacing  glass  by  a  material 
so  costly  as  fused  quartz. 

This  curve  shows  how  the  specific 
consumption  (watts  per  candle-power) 
of  a  mercury  vapour  lamp  varies  with 
the  vapour  pressure.  To  increase  the 
pressure  it  is  sufficient,  for  example, 
to  restrict  the  coohng  of  the  lamp  ;  the 
temperature  rises,  and  the  pressure 
with  it. 

It  wiU  be  seen  that  the  efficiency, 
after  having  touched  an  original  maxi- 
mum value  '■  A,"  afterwards  decreases 
and  touches  a  minimum  value,  and 
then  again  decreases,  and  for  a  j)ressure 
of  about  I  atmosphere  reaches  a  value 
below  that  indicated  by  the  point  "  A," 
wliich  was  at  one  time  beheved  to  be 
the  point  of  maximum  efficiency.  The 
Cooper- Hewitt  lamp  operates  at  the 
point  indicated  as  '"  A,"  the  glass  of 
which  the  tubes  are  made  being  capable 
of  withstanding  the  pressures  and 
temperature  corresponding  thereto.     In 
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order  to  attain  higher  values,  such 
vapour  pressures  and  temperature  are 
necessarj^  that  any  ordinary  glass 
tube  would  be  melted.  Consequently 
transparent  quartz,  having  a  melting 
point  about  1,800°  C,  is  used,  and  is 
found  to  be  quite  satisfactory  in  prac- 
tice. In  these  circumstances  the  lamp 
will  operate  near  the  point  "  C." 

The  high  temperature  has  the  addi- 
tional advantage  of  improxdng  the 
colour  of  the  Hght.  The  illumination 
produced  is  much  whiter  than  in  the 
case  of  the  Cooper- Hewitt  glass  tube. 

The  spectrum  of  the  mercury  arc  is 
rich  in  ultra-violet  rays,  owing  to  the 
fact  of  quartz  being  transparent  to  such 
radiation.  It  is  on  this  account  largely 
emploj'ed  in  sterihzation  and  in  chemical 


efficient  of  expansion  of  platinum  ap* 
proaches  closely  to  that  of  certain  kinds 
of  glass,  and,  by  taking  certain  pre- 
cautions, it  is  possible  to  obtain  a  seal 
which  will  not  break  down  when  the 
lamp  heats  or  cools. 

With  quartz  this  no  longer  holds 
good,  the  expansion  of  quartz  being 
almost  0-0-4  micron  per  degree  per 
metre,  as  compared  with  80  microns 
in  the  case  of  platinum — a  ratio  of 
1  to  20.  In  consequence  all  platinum 
seals  in  quartz  break  after  a  more  or 
less  short  period. 

This  difficulty  was  solved  by  the 
use  of  "  invar,"  an  alloy  of  steel  and 
nickel  invented  by  Mr.  C.  H.  Guillaume. 
This  substance  has  the  comparatively 
low  expansion  of  0-8  micron  per  degree 


^  o-f 


A  y _I_\ 


Power  Con.sunipLion. 

Fig.  1.— Showing  the  Improvement  in  Efficiency  of  the  Quartz  Tube  as  the  Power 
given  to  the  Lamp  is  increased. 


industries  in  which  the  action  of  the 
ultra-violet  rays  is  utilized.  In  the 
Cooper-Hewitt  lamp  such  rays  are  cut 
off  by  the  glass  tube.  When  the  quartz 
lamp  is  used  for  ordinary  illuminating 
purposes  the  burner  is  enclosed  in  a 
glass  globe  which  cuts  off  all  the 
ultra-\iolet  rays.  Such  diffusing  globes 
are  used  with  the  silica  lamj). 

The  substitution  of  cpiartz  for  glass 
creates  some  rather  serious  difficulties 
in  manufacture.  The  chief  of  these 
difficulties  is  in  the  method  of  conduct- 
ing the  current  to  the  interior  of  the 
burner  and  obtaining  a  seal  wliich  will 
efficiently  maintain  the  interior  vacuum. 

In  the  case  of  glass  (CooiJer-Hewitt 
lam^js,  incandescent  lamps,  and  Ront- 
gen  bulbs)  it  is  sufficient  if  a  platinum 
wire  is  sealed  into  the  glass.     The  co- 


per metre,  which  closely  approximates 
that  of  quartz.  Unfortunately,  invar 
is  forged  metal,  which  loses  its  pro- 
perties wlien  brought  to  red  heat ;  it 
is,  therefore,  impossible  to  make  the 
seal  in  the  same  manner  as  with  plati- 
num. The  method  adopted  is  to  grind 
in  a  tapered  rod  of  invar  into  a  conical 
quartz  tube,  and  in  this  way  form  a 
mechanical  seal.  This  is  protected  by 
a  mercury  cup,  the  mercury  being 
retained  by  bitumen  or  cement. 

The  fall  of  potential  at  the  surface  of 
the  anode  being  greater  than  at  tlie 
surface  of  the  cathode,  the  temperature 
of  the  former  is  always  higher  than  that 
of  the  latter,  and  there  is,  therefore,  a 
tendency  for  the  mercury  to  be  gradu- 
ally carried  from  the  anode  towards  the 
cathode. 
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The  first  and  simplest  method  of  pre-  110-volt  lamp.  It  is  essential  to  ensure 
venting  the  accumulation  of  mercury  the  cooling  of  the  burner  if  the  pressure 
at  tlie  cold  electrode  is  to  place  this  is  not  to  attain  too  high  a  value.  This 
on  a  higher  level  than  that  of  the  hot  cooling  is  obtained  either  by  providing 
electrode  ;  when  the  mercury  accumu- 
lates there  it  overflows  and  returns  to 
the  lower  electrode.  Unfortunately,  in 
the  quartz  lamp  such  transference  of 
liquid  mercury  results  in  extinguishing 
the  burner  ;  the  relatively  cold  mercury 
from  the  electrode,  in  passing  through 
the  hot  luminous  tube,  partly  vaporizes 
and  causes  a  sharp  rise  in  the  internal 
pressure,  which  extinguishes  the  arc. 

Some  compensating  means  for  main- 
taining the  levels  of  the  electrodes 
constant  in  spite  of  the  difference  in 
their  temperatures  is  therefore  neces- 
sary. For  this  purjjose  a  conical 
restriction  is  formed  at  the  negative 
electrode,  the  apex  of  which  should  be 
towards  tlie  luminous  tube  (Fig.  3). 

If  the  mercury  happens  to  accumu- 
late in  the  negative  electrode,  the  level 
rises  in  the  cone,  the  arc  is  formed 
over  a  smaller  surface,  a  liigher  tem- 
perature is  attained,  and,  the  vaporiza- 
tion becoming  more  active,  prevents  Fig,  2.— Showing  method  o£  iuserting  ''Invar" 
the  accumulation  of  the  mercury.  Conductor  into  Quartz  Glass. 

the  electrodes  with  metalUc 
vanes,  which  dissipate  the  heat 
as  in  a  radiator  (Fig.  4),  or  by 
fitting  the  burner  with  a  cham- 
ber in  which  the  mercury  vapour 
condenses  and  falls  back  into 
the  electrode  in  licjuid  form. 

Tlie  operation  of  the  burners 
varies  slightly  with  the  exterior 
temperature  ;  when  this  is  low 
tlie  cooMng  is  more  rapid,  and 
the  current  passing  through  the 
burner,  for  an  equal  difference 
of    potential    at    the  terminals, 
is  greater.    In  burners  where  the 
cooling  is  obtained  by  means  of 
of   the  vanes,  it   is   necessary  to  have 
Restric-  fhg  vanes  rearranged    for  out- 
door use  ;    where  a  condensing 
chamber    is    used,    its   temperature   is 
always    so    high    as    to    ensure    the 
amount  of  heat  dissipated  being  very 
little  influenced   by  variations    in  the 
outside  temperature. 

The  current  of  the  lamp  is  adjusted 
to  the  required  value  by  making  the 
vanes  or  condensing  chamber  of  suit- 


FlG  3.— Showing  method  o£  Maintainirg  Levels 
Electrodes  Constant  by  means  of  Conical 
tion  in  Tube. 

The  reverse  action  takes  place  if 
the  level  falls,  and  with  a  properly 
dimensioned  cone  this  arrangement 
operates  perfectly. 

The  number  of  watts  consumed  in 
the  passage  of  the  current  is  high— 
630  watts  in  the  case  of  the  220-volt 
lamp,  and  320  watts  in  the  case  of  the 
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able  dimensions.  Tliis  regulation,  how- 
ever, also  depends  on  the  surface  of 
radiation  of  the  luminous  portion. 

Fig.  5  represents  the  characteristic 
curve  of  a  burner.  The  curve  becomes 
rapidly  parallel  to  the  ordinate  in  the 


The  voltage  drop  across  the  burner 
is  independent  of  the  current  density  ; 
it  depends  on  the  vapour  pressure, 
whicli  is  in  turn  connected  ^^^th  the 
temperature.  Assume  that  the  burner 
is  operating  on   110  volts,  and  is  ad- 


FiG.  4. -Showing  Metal  Vanes  for  Conducting  away  the  Heat  and  keeping  the  Temperature 
of  ihe  Tube  within  limits. 

region    of    normal    operation.     As    a  justed  for  50  volts  at  the  tube  terminals, 

matter    of    fact,    the    110- volt    lamp  it   will   consume   342   ami».,    and   its 

operates    vntli    considerably   less   than  manner  of  operation  will  correspond  to 

this  pressure  across  the   tube  terminals,  point  "A"  of    the    characteristic.     The 

the  difference  being  absorbed   by  the  series  resistance  absorbs  60  volts.     It 

resistance    fitted    in    series    with    the  equals,  therefore, 
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FlQ.  5.— Showing  characteristic  Curve  connecting  Pressure  and  Current  of  Quartz  Tube. 


burner.  An  examination  of  the  charac- 
teristic curve  shows  the  necessity  of 
effecting  regulation  of  the  series  resist- 
ance by  means  of  a  voltmeter  across  the 
tube  terminals.  An  adjustment  se- 
cured by  placing  an  ammeter  in  the 
circuit  is  in  no  sense  satisfactory. 


60 


=17-2  ohms. 

3-42 

If  the  series  resistance  is  abruptly 

lowered  from  17-2  ohms  to  15  ohms,  it 

will  be  noticed  that  the  pressure  at  the 

tube   terminals   does   not   vary ;     the 
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series   resistance   must   always    absorb 
60  volts ;  the  current  rises  to 

60  volts 

=4  amperes  ; 

15  ohms 
and  the  operation  of  the  burner  is  at 
point  "  B."  The  burner  is,  however, 
not  operating  normally,  as  the  con- 
sumed watts  have  considerably  in- 
creased. The  temperature  rises,  and, 
after  a  few  minutes,  the  burner  is 
found  to  be  in  operation  at  point  "  C,'' 
after  having  passed  through  all  the 
intermediate  phases  characterized  with- 
in the  region  B  C.  This  phenomenon 
is  noticeable  at  the  moment  of  lighting 
up,  when  the  lamp  is  cold  and  the 
internal  pressure  is  low.  The  volts 
absorbed  by  the  burner  are  then  also 
low,  and,  since  the  series  resistance  has 
the  value  which  will  be  necessary  when 
the  burner  is  started,  the  initial  current 
is  high. 


5,000       4.000 


Time  in  Minutes. 

Fli;  6. — Showing  alteration  in  Pressure  a'ld 

Current  consumed  by  Tube  after  Lighting   Up 


Showing  Distribution  of  Light  from  Quartz  Tube  Mercury  Vapour  Lamp. 


Fig.  6  shows  how  the  current  and 
pressure  vary  as  a  function  of  the 
time  at  the  terminals  of  a  110- volt 
burner,  the  series  resistance  of  which 
is  adjusted  for  operation  on  80  volts 
4  amps. 

The  pressure  at  which  a  burner 
normally  works  must  be  hmited.  so 
that  the  burner  will  relight  in  the  event 


of  it  being  extinguished  through  exces- 
sive voltage  fluctuation.  An  examina- 
tion of  the  curves  will  show  that  the 
values  selected  are  such  as  produce  the 
highest  commercial  efficiency. 

Should  a  burner  be  operated  on  .still 
higher  voltages  at  the  terminals,  a  value 
is  attained  which  may  be  called  the 
■■  critical    point,"    beyond    which    the 
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burner  will  not  relight  without  a 
certain  time  elapsing  in  which  it  may 
cool ;  otherwise,  only  a  short  arc  will 
be  struck,  wliich  goes  out  before  reach- 
ing either  one  electrode  or  the  other. 
The  full  explanation  of  this  phenomenon 
has  been  already  indicated.  Briefly, 
with  the  burner  operating  on  the  higher 
pressures,  the  luminous  tube  becomes 
very  hot,  and  the  cold  mercury  from 
the  electrode  entering  the  tube  pro- 
duces an  intense  vaporization.  This 
raises  the  pressure  to  such  a  value  as 


to  form  an  arc,  which  requires  a  voltage 
higher  than  that  of  the  line  pressure. 
This  theory  is  confirmed  by  the  fact 
that  the  '"  critical  point  "  of  a  110- volt 
burner,  which  is  95  volts  when  operat- 
ing on  a  line  pressure  of  110  volts, 
exceeds  120  volts  when  operating  on  a 
220-volt  supply. 

Fig.  7  shows  the  distribution  of  the 
Ught  emitted  by  a  220-volt  burner  in 
a  vertical  plane  passing  through  the 
axis  ;  a  portion  of  the  hght  is  obstructed 
by  the  lower  portion  of  the  electrodes. 


A  New  Form  of  Mercury  Vapour  Lamp. 


In  a  recent  number  of  the  Elektro- 
technische  Zeitschrift'*  Dr.  J.  Pole  gives 
an  interesting  account  of  the  new  form 
of  "  orthochromatic  "  mercury  vapom' 
lamp  introduced  by  the  Cooper  Hewitt 
Electric  Co.  in  the  United  States,  to 
whose  courtesy  we  are  indebted  for 
the  illustrations  accompanying  this 
article. 


colour  apparently  not  far  removed  from 
daylight  could  be  obtained  ;  this,  at 
least,  was  the  impression  received  by 
the  ej-e. 

This  idea  has  now  been  developed 
to  a  more  practical  stage,  the  tungsten 
and  mercury  lamp  being  combined 
together  in  a  very  compact  form  of 
unit.     Fig.  1  shows  its  general  appear- 


FlG.  1. — General  View  of  OrthochrouKilic  Mercury  L.nmp. 

It  will  be  recalled  that  Dr.  Ives  some  ance,     and     Fig.     2    a    diagrammatic 

time  ago  made  a  series  of  experiments  scheme   of  the  fixture  with   the  globe 

on    the    colour    of   light   derived    from  on.     It    will    be    observed    that    the 

combinations  of  tungsten  and  mercury  mercury    tube    is    circular    and    the 

vapour    lamps.     He    sliowed    that    by  tungsten     lamp    is    mounted     at     its 

mixing  the  Ught  from  these  two  illu-  centre.     The  two  lamps  are  in  series, 

minants    in    the    right    proportions    a  the  tungsten  filament   being  arranged 

to     act    as     ballast    resistance,     thus 
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reducing  the  power  usuallj^  lost  in  wliich  are  normally  short-circuited, 
this  way.  A  feature  of  the  lamp  is  When  the  P.D.  is  applied  to  the  lamp 
the  new  method  of  starting.     A  rever-     the  current  flows  through  a  solenoid, 
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sion  has  been  made  to  the  "  inductive  which  gives  the  vessels  a  twist,  thus 
discharge  "  method.  There  are  Uvo  sei^arating  the  electrodes  and  mo- 
mercury  electrodes  in  vacuum   vessels     mentarily  breaking  a  highly  inductive 
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circuit.  The  momentary  rise  of  P.D. 
thus  developed  is  apphed  to  the 
terminals  of  the  main  tube,  and  suffices 
to  start  the  conduction.  Its  action  is 
assisted  by  a  small  condenser  arrange- 
ment. The  advantage  of  this  method 
is  that  no  rocldng  is  necessary,  and 
the  mercury  tube  is  kept  stationary 
throughout. 

The  two  lamps  are  enclosed  in  a  dif- 
fusing bowl.  This  serves  to  mix  the 
two  qualities  of  light,  so  that  its  surface 
appears  white  and  evenly  illuminated 
all  over.  Fig.  3  shows  a  view  of  aa 
office  illuminated  witli  these  units. 
The  resistance  and  starting  mechanism 
are  conveniently  packed  away  in  the 


small  space  covered  by  the  broad  rim 
of  the  bowl.     (See  Fig.  2.) 

These  "  orthochromatic  "  lamps  are 
made  for  1 10  volts,  and  Dr.  Pole  gives 
the  following  particulars  of  their  per- 
formance : — 


Terminal  voltage  . . 

no  volts. 

Voltage    apphed    to 

tube 

56  volts. 

Current 

2  amps. 

Mean  hemisph.  C.P. 

(with  chfEusing 

globe) 

300  H.K. 

Specific       consump- 

tion (mean) 

0-73  watt  per  H.K. 

Absorption  of  light 

by  globe 

25  per  cent. 

A  Mercury  Cadmium  Lamp. 


Yet  another  attempt  to  improve  the 
colour  of  the  mercury  lamp  is  announced 
by  Dr.  M.  Wolke,*  who  finds  that  he  can 
supply  the  missing  lines  in  the  spectrum 
by  the  addition  of  cadmium.  The 
attempt  to  introduce  foreign  meta's 
into  the  mercury  tube  with  this  object 
has;  been  tried  before  and  failed.  But 
it  Js  stated  that  the  early  difficulties 
have  now  been  overcome. 

The  metal  to  be  added,  besides 
furnishing  the  missing  red  rays,  .should 
vapourize  (but  not  necessarily  melt) 
at  a  comparatively  low  temperature. 
This  is  essential,  with  a  view  to 
high  luminous  efficiency  and  because, 
if  the  temperature  of  the  vapour  is 
not  less  than  that  of  the  tube  itself,  a 
permanent  obscuring  deposit  will  be 
formed.  Another  point  to  be  noted  is 
that  the  metal  should  not  have  any 
chemical  affinity  for  quartz,  otherwise 
the  tube  «ill  be  attacked. 

Zinc  and  cadmium  were  selected  as 
the  most  hopeful  metals  with  which  to 
experiment,  but  the  former  soon  proved 
unsatisfactory.  Cadmium,  on  the  other 
hand,  seems  to  possess  the  needed 
quahties.  -  It  does  not  attack  quartz. 
It  does,  it  is  true,  form  a  def)o,sit  on  the 
tube,  but  this  only  takes  place  in  the 
cold  state  and  disappears  as  the  tube 

*  Mtklrol.  ZeiUchr.,  Sept.  .'),  1912. 


heats  up.  The  cadmium  must,  how- 
ever, be  absolutely  jiure.  An  adchtion 
of  only  3-10  per  cent  of  mercury, 
according  to  the  size  of  the  lamp,  is 
necessary.  The  wave-lengths  present 
are  as  follows  : — 


McUI 

Wave-length 

Colour 

11 1  rcury 

pc  pop 

Violet 

Cadmium 

Blue 

Merciu-v 

0  4il2  ) 

Cadmium 

0  508  J- 

Green 

Mercury 

0-54fi  ) 

" 

0-.n771 
0-579/ 
0-644 

Yellow 

Cadmium 

Red 

The  resulting  colour  is  stated  to 
appear  to  the  eye  as  white  as  that  of 
an  arc  lamp,  and  to  reveal  the  colours 
of  surrounding  objects  in  apparently 
natural  tints.  The  efficiency  is  also 
stated  to  be  comparable  with  that  of 
the  quartz  lamp,  being,  with  the  600- 
watt  type,  under  02  watt  per  H.K. 

Particulars  are  also  given  of  experi- 
ments -with  various  forms  of  starting 
devices.  The  electrodes  being  solid 
in  this  lamp,  the  starting  up  presents 
distinct  difficulties  which  are  absent 
in  the  mercury  lamp  proj)er.     One  of 
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these  is  distinctly  novel  and  utilizes  the 
deposit  formed  on  the  cold  tube.  This 
metalUc  layer  enables  the  lamp  to 
conduct  before  the  metal  is  vapourized, 
and  the  resultant  ionization  soon  leads 
to  complete  starting  up  of  the  lamp  ; 
when  the  lamp  has  heated  up  the  metal 
deposit  disappears.  This  method  is 
only  applicable  with  metal  electrodes. 
Experiments  have  also  been  made 
with  a  graphitic  anode.    In  this  case 


the  tipping  method  is  applied,  the 
graphite  being  attached  to  an  iron 
chain.  When  the  lamp  is  tipped  the 
graphite  anode  shps  down  the  tube 
and  makes  contact  with  the  cathode  ; 
as  the  lamp  is  rocked  back  again  it 
recedes  to  its  former  position  at  the 
end  of  the  tube. 

It  will  be  interesting  to  see  how 
this  new  lamp  developes  and  how  far 
its  qualities  are  maintained  during  life. 


Educational  Announcements. 


The  Polytechnic  (307-311,  Regent 
Street)  again  announce  a  special  course 
of  12  lectures  on  illuminating  engineer- 
ing, under  the  supervision  of  Mr.  Leon 
(iaster,  on  Friday  evenings  at  7.30  p.m. 
The  subjects  dealt  with  include  lighting 
by  gas,  electricity,  acetylene,  oil,  and 
petrol-air  gas,  the  effects  of  light  on  the 
eye,  the  measurement  of  light  and  illu- 
mination, and  practical  problems  in 
illuminating  engineering.  The  first  six 
lectiu-es  are  to  take  place  before  Christmas, 
and  commence  on  October  25th  ;  the 
second  lialf  of  the  course  begins  on 
January  17th.  The  lecturers  are  Messrs. 
W.  C.  Clinton,  J.  G.  Clark  and  E.  Scott 
Snell,  Dr.  W.  J.  Ettles  and  Mr.  .J.  S. 
Dow.  The  syllabus  of  the  lectures  can 
be  obtained  on  application.  Fee  for  the 
entire  course  12s.  6d. 

Other  subjects  dealt  with  in  the  Poly- 
technic School  of  Engineering  include 
special  courses  on  mechanical  and  elec- 
trical, gas,  aero,  civil,  motor-car,  and 
locomotive  engineering.  There  are  also 
special  courses  in  practical  mathematics. 


University  College  (Gower  Street,  Lon- 
don, W.C). — A  special  course  of  24  lectures 
on  Electrical  Design  by  Mr.  E.  Kilburn 
Scott  will  take  place  on  Tuesdays  at 
5  o'clock,  commencing  on  October  15th  ; 
fee  for  the  course  £2  2s. 

East  London  College  (Mile  End  Road).— 
Special  faoiliti.-s  an-  ..ftV-ivd  tor  rcsi  arch  in 
electrical  and  nieclianicil  engineering  for 
both  day  and  evening  students.  The 
session  conunences  September  30th.  Appli- 
cations should  be  made  to  Prof.  .1.  T. 
Morris,  M.I.E.E.,  or  Prof.  Dr.  D.  A.  Low, 
M.I.M.E. 

Westminster  Technical  Institute  (Vin- 
cent Square,  Rochester  Row,  S.W.). — 
Prospectus  for  session  1912-13  includes 
particulars  of  the  course  on  gas  engi- 
neering, which  is  a  special  featiu-e.  Other 
subjects  dealt  with  include  architecture 
and  construction,  building,  cabinet  mak- 
ing and  design. 

Among  other  announcements  we  note 
particulars  of  the  evening  classes  in 
electrical  engineering  at  the  Northamp- 
ton Institute  (Clerkenwell,  E.G.)  and  the 
technical  classes  at  St.  Bride  Foundation 
Institute  (Bride  Lane,  Fleet  Street,  E.C.) 
on  printing  and  lithography. 


The  Sun  as  Spring-Cleaner. 


It  has  been  pointed  out  in  The  Lancet 
that  the  brilliant  spell  of  sunshine 
which  came  just  in  the  midst  of  the 
recent  spring-cleaning  season  was  of 
great  value  to  the  housewife.     The  sun 


is  one  of  the  best  possible  disinfectants, 
for  sunhght  is  fatal  to  most  of  the 
pathogenic  bacteria,  and  hence  is  a 
useful  aid  in  cleaning  operations. 
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Illumination  and  Visual  Acuity. 


In  the  course  of  an  investigation  into 
defects  of  vision  among  school  children 
in  Liverpool  some  interesting  results 
were  obtained,  sho\^ing  the  effect  of 
poor  illumination  on  vision,  and  we  print 
belo\\'  a  note  on  these  results  which 
appeared  recently  in  The.  Medical 
Officer  : — 

At  Liverpool  last  year,  in  the  en- 
deavour to  find  some  of  the  factors 
upon  \\liich  acuity  and  defects  of  vision 
depend,  the  eyesight  of  a  certain  num- 
ber of  children  aged  13  from  19  schools 
near  the  city  boundary,  13  in  tlie  inter- 
mediate districts,  and  14  in  the  poorest 
neighbourhoods,  were  investigated,  the 
result  being  shown  in  percentages  in 
the  accompanying  table  : — 


It  would  appear  that  in  each  of  the 
columns  the  vision  is  better  amongst 
the  children  attending  the  well-lighted 
schools  than  in  those  in  which  the 
lighting  is  less  satisfactory,  the  columns 
to  which  special  attention  should  be 
drawn  being  those  headed  "  vision 
excellent  "  and  "  both  eyes  defective." 
The  "  vision  excellent  "  column  refers 
to  those  whose  vision  is  normal,  the 
"  good  or  fair  vision  "  column  to  those 
whose  vision  is  not  worse  than  six- 
ninths  for  one  eye  and  six-twelfths  for 
the  other.  Dr.  Hope  considers  that 
the  differences  in  the  percentages  in 
the  various  columns  are  sufficiently 
large  to  show  that  there  is  a  relationship 
between  the  lightmg  of  the  school  and 


Schools. 

Number 
Examined. 

Vision 
Excellent. 

Vision 
Fair  or 
Good. 

One  Bye 
Defective. 

Both  Eyes 
Defective. 

OtJTSKiET  Schools— 

Boys 

Girls      

106 

479 

5.S-43 

42-80 

27-90 
38-00 

4-72 

5-84 

13-95 
13-36 

Intermediate  Schools— 

Boys 

Gil-Is      

G07 
585 

4992 
42-40- 

27-02 
28-20 

7-90 
9-40 

15  16 
2000 

Central  Schools- 

Boys  

Girls      

567 
511 

28-75 
24-46 

39-50 
33-86 

711 
11-15 

24-34 
30-53 

"  From  this,"  WTites  Dr.  E.  VV.  Hope, 
M.O.H.,  "it  would  appear  that  the 
vision  becomes  progressively  worse  as 
one  goes  from  the  outlying  districts  to 
the  centre  of  the  city.  How  much  of 
the  defective  vision  in  tlie  centre  of 
the  city  is  due  to  the  want  of  open 
spaces  and  to  the  need  for  use  of  the 
eyesight  for  distance,  and  how  much  of 
it  is  due  to  some  hereditary  visual 
defect,  or  to  social  conditions  or  other 
factors,  it  is  difficult  to  say.  Probably 
the  question  of  nourishment  is  an  im- 
portant element." 

The  table  on  the  next  page  shows 
the  relationship  between  the  lighting 
of  certain  schools  and  the  vision  of  the 
children  attending  them. 


the  vision  of  the  children.  There  is 
also  to  be  explained  the  fact  that,  with 
one  exception,  the  girls'  eyesight  is 
distinctly  worse  througliout  than  that 
of  the  boys,  and  in  that  exception  the 
numbers  investigated  are  not  sufficiently 
large  to  exclude  the  margin  of  error. 
Dr.  Hope  points  out  that  there  is  one 
most  important  factor — namely,  sew- 
ing— which  operates  in  the  case  of  the 
girls,  but  not  in  the  case  of  the  boys, 
and  which  is  probably  the  cause  of  this 
greater  frequency  of  defective  vision 
and  diminution  of  normal  vision. 
"  This,"  he  writes,  "which  is  the  most 
likely  of  any  item  in  the  school  cur- 
riculum to  allect  eyesight,  is  often 
carried  out  under  the  most  disadvau- 
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tageous  conditions  of  lighting.  The 
stitches  under  the  best  conditions  are 
difficult  to  see,  but  wlien  sewing  is 
undertaken  in  classrooms  with  defec- 
tive lighting,  in  rooms  where  the  light- 
ing generally  is  good,  but  comes  from 
the  Ijack  of  ■  the  children,  or  on  dark 
afternoons  when  sometimes  the  chil- 
dren have  to  do  needle-v^ork  without 
tlie    aid    of,    or    with    an    insufficient 


opinion  that  defective  eyesight  is  partly 
attributable  to  eyestrain  whilst  the 
children  are  in  the  infants'  depart- 
ments, and  Dr.  Hope  thinks  it  would  be 
desirable  if  sewing  could  be  abolished 
altogether  under  the  age  of  7.  He 
further  urges  that  there  is  not  enough 
discrimination  during  sewing  lessons 
between  chikh-en  whose  eyesight  has 
been  found  to  be  satisfactory  and  those 


Schools. 


OuTSKiRT  Schools— 

Lighting  Good 

Boys 

Girls      

Lighting  Poor 

Boys 

Girls      

Intermediate  Schools — 
Lighting  Good 

Bovs 

"Girls       

Lighting  Poor 

Boys 

■  Girls       


.54-43 

44-80 


51-33 
Sfj-til 


.5(1-76 
4«-23 


48-.S6 
30-10 


27-85 
3(5-45 


28-00 
41-14 


27-16 
23-99 


26-76 
37-04 


8-()3 
9-34 


16-00 
13-92 


13-45 
18-4t 


6  57  18-31 

9  52  23-28 


amount  of  artificial  light,  a  condition 
of  ej'estrain  is  produced  v\-hich  camiot 
be  otherwise  than  harmful.  It  is 
very  important  that  teachers  should 
receive  definite  instructions  to  cancel 
needlework  on  dark  days,  and  that 
they  should  be  able  to  take  these 
lessons  when  more  suitable  conditions 
of  lighting  arise." 

There    is    a    general    concensus    of 


with  serious  defects,  these  latter  chil- 
dren being  expected  to  come  up  to 
the  general  standard  of  the  class — a 
result  only  to  be  obtained  at  the  risk 
of  serious  eyestrain.  Now  that  each 
department  in  Liverpool  schools  has 
an  eyesight  register,  with  the  vision  of 
each  child  recorded,  he  thinks  there 
should  be  in  the  future  no  difficulty 
whatever  in  this  discrimination. 
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Review    of    the    Technical    Press. 


ILLUMINATION  AND  PHOTOMETRY. 

There  are  not  many  items  in  this 
section.  Next  month  there  will  be 
available  the  papers  read  at  the  f  Vin\  ention 
of  the  American  Illuminating  Kiifriiiccrint; 
Society.  There  are  several  contri[>iitiiins 
on  Technical  Photometry.  R.  F.  Pierce 
presents  sdini-  t-liarts  involvina;  graphical 
calculations  for  interior  lighting.  Prof. 
L.  Weber  (Z.f.B.,  Sept.  10)  gives  a 
graphical  method  of  simiming  up  the 
light  flux  from  a  polar  curve  of  light 
distribution. 

Among  the  more  purely  scientific  con- 
tributions we  may  note  that  of  T.  C. 
Porter  on  flicker  (Proc.  Roy.  Soc,  June). 
An  article  in  Elektrotechnik  und  Masch- 
inenbau  (Sept.  1)  gives  a  large  nunaber 
of  references  in  clironological  order  to 
work  on  photo-electric  effects.  While 
this  work  has  a  somewhat  remote  bearing 
on  ilhuninating  engineering  at  the  moment 
it  may  eventually  lead  to  the  develop- 
ment of  some  smiple  form  of  "  physical 
photometer." 

W.  Bassett  Jones  makes  some  inter- 
esting remarks  on  architectural  effects 
and  lighting.  He  shows  how  the  tend- 
ency of  some  systems  (especially  indirect 
lighting)  is  to  invert  the  ordinary  shadows 
received  from  daylight.  To  overcome 
this  a  careful  study  of  the  amount  of 
light  allotted  to  walls  and  ceiling  is 
necessary  ;  it  is  also  possible  to  mitigate 
unfamiliar  lighting  effects  by  the  use  of 
suitable  colour  tones.  In  Licht  und 
Lampe  (Aug.  15)  there  is  an  interesting 
account  of  a  collection  of  old  forms  of 
lamps  somewhat  similar  to  that  possessed 
by  Mr.  .Jolmston  and  described  in  our 
last  numbers. 


ELECTRIC    LIGHTING. 

Most  of  the  articles  call  for  little 
comment.  Perhaps  the  most  interesting 
is  the  accoimt  of  the  Mercury-Cadmium 
Lamps  devised  by  Wolfke  {E.T.Z.. 
Sept.  5).  This  is  noticed  elsewhere  in 
this  issue.  By  the  addition  of  cadmiiuii 
a  white  light  and  an  improved  efficiency 
are  said  to  be  obtained.  Another  item 
of  interest  is  the  account  of  the  lighting 
of  Randolph  Street,  Chicago,  by  quartz 
tube  mercury  vapoiu*  lamps  fixed  to  the 
walls  of  the  houses. 

There  is  also  an  announcement  of  a 
method,  due  to  Dr.  Cooper  Hewitt,  of 
etching  the  sm-faces  of  lamp  bulbs  with 
acid  so  as  to  produce  fine  prismatic  lines. 
These  scatter  the  rays  effectually,  and 
are  said  to  absorb  very  little  light.  By 
this  process  the  distribution  of  light  from 
the  lamp  is  altered,  more  light  being  cast 
in  a  downward  direction. 

GAS,   OIL,  AND   ACETYLENE    LIGHTING. 

A  paper  by  S.  B.  Lani!LANDs  re- 
ceives notice  in  the  gas  jom'nals.  The 
paper  contains  some  interesting  practical 
hints  on  the  maintenance  of  street  gas 
lamps,  and  gave  rise  to  a  good  discussion. 
The  desirability  of  automatic  control 
by  pressure  and  clockwork  came  up  for 
discussion. 

In  the  German  press  we  note  Maul's 
discussion  on  the  treatment  of  eonsimiers, 
methods  of  attracting  custom,  rebates, 
&c.,  while  A.  Mtjller  (J.j.G..  Aug.  31) 
makes  an  interesting  announcemeut  re- 
garding a  new  Museum  for  Uluminalion, 
Heating,  and  Water  Appliances  sliorlly 
to  be  organized  in  Berlin. 
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ELECTRIC  LICnXING. 


Damon.  W.  H..  and  Enders,  \V.  .T.      K 

Editorial.     Frogivss  in  Electri.-  U;,'l;t 

He\'ck.     Pr('ssy:as  oder  Bogenlicht  tur 

Stewart,  11.  O.      Aupliralion  ,.f  l':ir,i,i 

Wild,  L.     The  Tuii.;-I.ii   I,iim|.  ..n    Ml 

Wolke,  M.     Xrii.'  M.'i  ,IM:,,,i|.'l  <u<],.-  , 

lu-I.ilL. thill  .iinniihnl  il 

Haven  {I'lihrlnri,  ,i. 

Recent  Progress  in  Kl'i  I 

Illumination  of  K;iiiiliil)il 


it  the  Carbon  Arc.     (Eke.  World,  Sept.  7). 

-^■■pt.  71. 

unt;  (E.T.Z..  Aug.  22). 

■;Mluii.-s  iElcr.  Rev..  N.Y.,  Aug.  10). 

,/m.-,,/.  Iii-i.  .if  Elec.  Engrs.,  July,  1912). 

/;.y,x ,  s,.|,t. .-,). 

h|ii.'  p.ir  iaiinie  a  arc  k  magnetite  k  New 
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(Elec.  Bev.,  N.Y.,  Sept.  7). 

go,  by  Quartz  Lamps  (Elec.  Rev.,  N.Y.,  Sept,  7 ). 
The  Tungsten  Lump  Siluatiim  [Ekv.  World,  Sept.  7). 
The  Cooper  Hewitt  DifEusiug  Lamp  (Elec.  World,  Sept.  It). 
Pi'ize-winning  Electric  Minere'  Lamps  (Elec.  Times,  Aug.  29). 


GAS,  OIL,  AND  ACETYLENE   LIGHTING. 


Editorial. 
Howe,  M. 


l„,ll.;l: 
-M.iul. 

Mulki 
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Maintaining  Appliances  in  Street  Lighting  (Gas  World,  Sept. 
The  Chicago  Model  Exhibit  (Prng.  Age.  Aug.  15). 
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Lciicht   uber  das  Mui,LUiii  lur  das  lieleULliluuys,  Uuizuugs  imd  Wasseriach  (J./.G 
Aug.  31). 
L'Ac^tyltae  dans  le  BS,timent  (Rev.  des  Eclairages,  Aug.  31). 
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TRADE    NOTES. 


[At  the  request  of  many  of  our  readers  we  are  extending  the  space  devoted  to  Trade  Kotes,  and  are  open  to 
receive  for  publication  particulars  of  new  developments  in  lamps,  fixtures,  and  all  kinds  of  apparaius  con  iccted 
with  illumination. 

The  contents  of  these  pages,  in  which  is  included  information  supplied  by  the  mal>ers,  will,  it  is  h"K<l, 
guide  to  recent  commercial  developments,  and  we  welcome  the  receipt  of  all  bona  fide  infer .natinn 


tricity,'  consists  in  a  reproduction  of  the 
series    of    articles    recently    published    in 


"  The  Attraction  of  Custom." 

This  is  the  title  of  a  well  got-up  little 
pamjihlet  issued  by  the  Union  Electric 
Co.,  Ltd.  (Park  .Street,  Southwark,  Lon- 
don. S.E.).  Excello  arc  lamps,  it  would 
seem,  are  taking  the  place  of  the  old 
apprentice  cry  "  Wliat  d'ye  lack  ?  " 
The  value  of  a  bright  and  attractive 
method  of  illumination,  in  order  to 
attract  custom,  is  recognized  all  over 
London.  The  booklet  contains  photo- 
graphs of  a  number  of  Excello  installa- 
tions, including  a  night  view  of  the 
Palladiiun  Theatre  and  the  well-known 
Electric  Avenue,  Brixton.  These  are 
taken  entirely  by  the  light  of  the  actual 
lamps  shown  in  the  pictures.  The  illus- 
tration shows  an  artistic  snap-shot  night- 
view,  which  occurs  on  the  front  j)age  of 
the  leaflet.  Electrical    Itidtistries  by  Mr.  Justus  Eck, 

A    second    publication    by    the    same    and  the  correspondence  with  Mr.    Will- 
company,    '  Daylight  at  Night  by  Elec-    cox  that  followed. 


Shipwrecked  Lamps. 

The  following  i)iece  of  information 
sent  us  by  the  British  Thomson-Houston 
Co.,  Ltd.,  affords  remarkable  e\idence 
of  the  diu-ability  of  the  Mazda  dra\\-n  wire 
lamp. 

Salvage  operations  on  the  sunken 
P.  &  O.  liner  "  Oceana  "  resulted  in  the 
recovery,  amongst  other  things,  of  cases 
containing  600  Mazda  lamps.  On  exam- 
ination it  was  found  that  of  five  hundred 
2.5  M-att  100  volt  lamps  twenty-two. 
or  4'4  per  cent,  were  broken,  and  of  one 
hundred  25  watt  55  volt  lamps  only  two. 
or  2  per  cent,  were  broken.  The  remainder 
were  returned  to  Rugby  in  perfect  con- 
dition. 

Considering  the  rough  treatment  which 
the  lamp  cases  must  have  received,  the 
proportion  of  breakage  is  remarkably 
small. 


The  Moore  Light  in  England. 

Although  little  known  iu  Enulaiid  as 
yet,  the  Moore  light  has  made  considerable 
headway  in  the  United  States,  and  more 
recently  in  Germany  also.  .•\s  wall  be 
seen  from  an  article  appearing  on  p.  4<)5 
in  this  number,  a  company — The  General 
Moore  Light  Co. — is  now  being  formed 
in  this  coimtry.  The  address  of  the 
company  is  19,  St.  Dunstan's  Hill,  Lon- 
don, E.G. 


A  Record  Lighting  Installation. 

We  are  given  to  understand  that  the 
General  Electric  Co..  Ltd.,  have  I'ecently 
supplied  the  Dundee  Corporation  with 
88  "  Angold  "  magazine  flame  arc  lamps, 
all  of  which  were  required  for  replacing 
the  old  open  type  arcs  hitherto  used  for 
street  lighting  in  that  town. 


TRADE   NOTES. 
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The  Nonpareil  Ventilating  Gas 
Sun  Burner. 

An  interesting  form  of  gas  lamp  has 
been  jiut  on  tlie  )iiarket  by  Messrs.  J. 
Milne  &  Son,  Ltd.  (54,  Farringdon  Road, 
E.C.),  the  "Nonpareil"  sun-burner, 
which  is  illustrated  in  the  adjacent  figiu-e. 


consists    in   a   ring   of   inverted  burners 

which  are  stated  to  give  a  total  light  o 

1,200  c.-p.,   and  a  consumption  of  only 
27  c.-p.  par  cubic  foot. 

The  use  of  this  lamp  is  sa'd  to  promote 
good  ventilation.  It  is  mentioned  that 
at  the  Ramsgate  Pavilion  visitors  in  the 


It  will  be  recalled  that  before  tlie  day.s 
of  the  incandescent  mantle  burners  of 
the  Wenham  regenerative  type  were  often 
employed,  not  only  because  of  their 
comparatively  high  candle-power  and 
good  do^vnward  distribution,  but  because 
the  upward  draught  of  air  induced  was 
useful  for  ventilating  purposes.  It  will 
be   seen    that    the   present   arrangement 


body  of  the  hall  are  allowed  to  smoke 
since  this  lam)i  was  installed — which 
they  were  formerly  not  allowed  to  do 
because  the  smoke  collected  and  obscured 
the  view  of  the  stage.  From  an  illu- 
minating engineering  standpoint  the  fact 
of  the  lamps  being  i^laced  high  up  out 
of  the  direct  range  of  sight  should  also 
be  an  advantage. 


Holophane  and  Holophane-Benjamin 
Beflectors. 

A  new  list  (G  1586)  issued  by  the 
General  Electric  Co.,  Ltd.  (67,  Queen 
^'ictoria  Street,  London,  E.C. ),  contains 
particulars  of  an  up-to-date  series  of 
Holophane  glassware.  All  the  latest 
"  Stiletto  "  ty[5es  are  reproduced,  and 
there  are  several  new  items. 

The  first  of  these  is  a  semi-indirect 
lighting  fitting  utilizing  an  inverted 
prismatic  bowl  ;  the  arrangement  is 
specially  advantageous  for  indirect  light- 
ing, since  the  loss  in  absorption  by  the 
prisms  is  exceedingly  small,  and  yet  a 
very  uniform  and  soft  illumination  i.s 
obtained.  The  second  novelty  is  the 
Holophane  Uniflux  Reflector.  This  is 
particularly  serviceable  for  j)roducing  an 
even  illumination  over  large  flat  areas, 
such  as  pictures,  placards,  facias,  black- 
boards, &c. 


Other  items  include  the  Holophane 
I'nit  for  Billiard  Table  lighting  and  the 
small  motor-car  or  carriage  reflector  for 
ceiling  use. 

The  catalogue  concludes  Mith  an 
accovmt  of  the  Holophane  Benjamin 
metal  reflectors.  These  are  available  in 
five  distinct  types,  each  having  its 
resj)ective  curves  of  light  distribution, 
namely,  extra  extensive,  extensive,  in- 
tensive, focussing,  and  parabolic  ^•arieties. 
The  parabolic  angle  type  are  specially 
useful  for  lighting  large  vertical  siu-faees. 
These  reflectors  are  very  well  adapted 
for  factory  lighting. 

The  General  Post  OfiRce  has  again 
awarded  the  contract  for  supplying  elec- 
tric lamps  during  the  current  year  to  the 
Osram  Lamp  Works.  Osram  wire  drawn 
lamps  are  also  now  a  feature  of  the  light- 
ing at  the  National  Sporting  Club. 
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Indirect  Lighting  of  a 
Publishing  House. 

The  Curtis  Publishing  Co 
of  Philadeljjhia,  the  largest 
publishing  house  in  the 
Ignited  States,  recently 
lighted  theii-  new  thu-teen 
storey  building  on  the  "  Eye 
Rest "  system,  which  i^ 
being  developed  by  the 
British  Thomson  Houston  Co 
in  England.  The  method 
v\as  adopted  by  the  Curtis 
Publishing  Co.  after  triak 
with  fi\'e  other  systems.  The 
figure  shows  the  use  of  m 
verted  X-Ray  reflectors  for 
the  f)urpose  of  jiroducing  a 
diffused  light  from  the  ceiling. 

The  account  of  the  lighting  of  the 
Pabst  Theatre  in  our  last  number  provid- 
ed an  intcnstiiiL;  ixain]ile  of  the  system. 
Weiii:i>-  hi.'iiih.ii  ili;it  the  P.ritish  Thomson 
Houston  ('(.iiipjiiy  .ire  sole  agents  for  the 
X-Ray   reflectors   in   this   country. 


A  special  claim  i^  made  for  the  high 
efficiency  of  the  form  of  reflector  era- 
ployed.  It  is  made  in  one  piece  of  silvered 
glass  with  spiral  and  vertical  corrugations 
so  as  to  remove  all  signs  of  streakiness. 
the  silvering  being  protected  by  several 
coats  of  elastic  enamel. 


New  Benjamin  (Electric)  Catalogue. 

We  ha\'e  been  favoiu'od  with  a  coi)y 
of  the  new  catalogue  of  Benjamin  Electric, 
Limited  (117.  Victoria  Street,  S.W.),  which 
is  divided  into  six  sections  as  follows  : 
(1)  Lighting  Specialities.  (2)  Factory  and 
Outdoor  Lighting.  (3)  Office  and  Indoor 
Lighting,  (4)  Shop  Window,  Show  Case, 
and  Picture  Ligliting.  (5)  Colour  Match- 
ing and  Light  Measuring  Apparatus, 
(6)  Glass  Reflectors  and  Globes,  (7)  Ac- 
cessories. 

In  the  Ligliting  Section  particulars  are 
given  of  the  well-known  wireless  clusters, 
Holophane  Benjamin  steel  reflectors,  and 
indirect  lighting  fixtures. 

Perhaps  the  most  interesting  section 
of  the  catalogue  is  No.  5.  The  "  Day- 
light "  unit  we  have  previously  de- 
scribed. It  is  equij^ped  with  a  special 
scheme  converting  the  light  from  metallic 
filament  lamps  to  give  the  same  spectriun 


as  daylight,  and  is  therefore  invaluable 
for  work  in  which  accurate  colour  match- 
ing is  needed,  e.g.,  in  textile  mills, 
dyeing  works,  &c. 

The  "  Lightometer  "  is  a  new  form  of 
photometer  invented  by  Mr.  Haydn  T. 
Harrison.  It  is  stated  to  give  a  range 
from  .001  up  to  10  foot-candles.  We 
postpone  fiu'ther  description  of  this 
ingenious  little  instrument  until  our  next 
numbi'r. 

Opalux  and  Veluria  Glassware. 

Wf  undfrstatid  that  Tlie  British 
Thomson-Houston  Co.  are  shortly  jtlacing 
on  the  market  two  new  patterns  of  glass- 
ware, wliich  will  be  known  as  "  Opalux  " 
and  "  Vehu-ia."'  These  reflectors  are 
made  in  several  forms  to  give  varying 
distributions  of  light,  are  extremely 
beautiful  in  appearance,  both  when 
lighted  and  imlighted,  and  are  highly 
efficient. 


YOUNG  MAN  WANTED,  between  18  and  25  years  of  age,  with 
some  knowledge  of  science  and  engineering  and  foreign  languages, 
and  interested  in  technical  journalism,  with  special  reference  to 
lighting. 

Apply,  giving  particulars  of  experience  and  stating  salary  expected, 
to   The  Illuminating  Engineer,  32,  Victoria  Street,  London,  S.W. 
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EDITORIAL. 


The  Sixth  Annual  Convention  of 
the  Illuminating  Engineering 
Society  in  the  United  States. 

At  Niagara  this  year  the  American 
Illuminating  Engineering  Society  held 
its  Sixth  Annual  Convention  and,  as 
usual,  the  papers  contained  much 
interesting  matter.  The  Keport  of 
the  Committee  on  Progress  follows 
fairly  familiar  lines,  a  serviceable  sum- 
mary of  developments  in  illuminants 
and  general  illuminating  engineering 
being  given.  This  report  does  not  call 
for  any  detailed  comment. 

The  Report  of  the  Committee  on 
Nomenclature  and  Standards  is  divided 
into  two  sections,  the  first  dealing  with 
international  relations,  the  second  con- 
taining some  additional  proposed  defi- 
nitions of  terms  used  in  illuminating 
engineering. 

It  is  gratifying  to  find  that  reference 
is  made  to  the  resolution  passed  at  the 


meeting  of  the  International  Electro- 
technical  Commission  at  Turin,  recom- 
mending that  the  national  committees 
of  that  commission  should,  in  matters 
concerning  illumination  and  its  nomen- 
clature, co-operate  with  national 
.societies  having  to  do  especially  with 
such  m.atters.  But  it  might  perhaps 
have  been  added  that  this  resolution 
was  proposed  by  the  writer,  represent- 
ing the  British  Illuminating  Engineer- 
ing Society,  in  which  he  was  ably 
supported  by  Drs.  Sharp  and  Kennelly. 
We  also  think  that  the  Report  might 
well  have  contained  some  reference  to 
the  important  resolution  passed  unani- 
mously at  the  International  Electrical 
Congress  of  Turin,  sanctioning  the  step 
taken  by  the  British  Illuminating 
Engineering  Society  to  form  an  Inter- 
national Commission  on  Illumination. 
This,  it  may  be  remarked,  is  the  only 
proposal  with  regard  to  international 
co-operation  in  matters  of  illumination 
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which  has  received  the  recognition  of 
an  international  congress. 

The  step  apparently  contemplated 
by  the  American  Illuminating  Engi- 
neering Society  of  extending  the 
membership  and  functions  of  the 
Ziirich  International  Photometric  Com- 
mission deserves  to  be  closely  watched. 
We  are  anxious  to  ascertain  more 
clearly  what  would  be  the  outcome  of 
this  step,  and  how  far  it  is  designed  to 
assist  and  to  be  preparatory  to  the 
formation  of  the  desired  International 
Commission  which  we  have  in  view, 
and  for  which  the  cordial  co-operation 
of  our  friends  in  the  United  States  has 
been  promised. 

Some  interesting  papers  on  photo- 
metry and  the  reflection  and  diffusion 
of  light  were  also  read  at  the  Conven- 
tion. Special  attention  may  be  drawn 
to  the  suggestive  paper  by  Mr.  C.  E. 
Ferree,  who  raises  some  interesting 
points  in  connexion  with  the  effect  of 
artificial  light  in  causing  fatigue. 

There  is  reason  to  believe  that 
various  conditions  occurring  with  arti- 
ficial light  are  apt  to  be  trying  to 
the  eyes  and  cause  fatigue  ;  brilliant 
lights,  in  the  direct  range  of  sight, 
causing  glare,  are  particularly  liable  to 
do  so.  Mr.  Ferree,  for  instance,  found 
that  a  progressive  decrease  in  acute- 
ness  of  vision  was  observed  during 
three  to  four  hours  in  a  room  lighted 
artificially,  but  did  not  occur  by  day- 
light, and  he  ascribed  this  mainly  to 
the  influence  of  glare.  On  the  other 
hand,  further  investigation  seems 
necessary  in  order  to  show  how 
far  such  effects  are  due  to  artificial 
light  in  general,  and  how  far  to  defects 
in  the  arrangement  of  lamps.  Our 
chief  need  seems  to  be  some  simple 
physiological  test  for  fatigue.  If  the 
medical  profession  could  provide  us 
with  a  simple  device,  enabling  us  to 
recognize  at  once  when  a  system  of 
illumination  was  causing  visual  fatigue, 
the  task  of  deciding  what  conditions 
ought  to  be  avoided  would  be  consider- 
ably lightened. 


We  may  take  this  occasion  of  again 
referring  to  the  valuable  piece  of  work 
accomplished  by  the  Illuminating 
Engineering  Society  in  the  United 
States,  on  which  we  should  like  to 
congratulate  that  Society,  namely,  the 
publication  of  a  simple  'Primer  on 
Illumination.' 

We  hope  to  be  able  to  present  very 
shortly,  in  a  form  convenient  for  those 
in  this  country,  a  summary  of  these 
simple  and  fundamental  rules  of  good 
illumination.  The  educational  cam- 
paign for  better  lighting  that  has  been 
conducted  during  the  last  few  years  in 
this  country  is  already  creating  a 
demand  for  concise  information  on 
these  points.  This  demand  it  will  be 
the  function  of  the  illuminating  engi- 
neering movement  to  satisfy. 

The  First  Annua.1  Meeting 

of  the  British 

Commercial    Gas    Association. 

On  pages  499-501  in  this  number 
we  give  an  account  of  the  First  Annual 
Meeting  of  the  British  Commercial  Gas 
Association,  at  which  the  writer  had 
the  'privilege  of  being  present.  The 
organization  of  this  new  Association 
marks  a  great  step  in  the  progress  of 
the  gas  industry.  It  also  comes  at  an 
opportune  moment,  seeing  that  the 
next  year  will  be  marked  by  special 
centenary  celebrations  of  the  intro- 
duction of  gas  lighting  in  this 
country.  The  Association  is  specially 
fortunate  in  having  as  its  first  Presi- 
dent Mr.  Corbet-Woodali,  who  enjoys 
the  unique  distinction  of  being  simul- 
taneously President  of  the  Institution 
of  Gas  Engineers  and  the  Society  of 
British  Gas  Industries,  as  well  as 
Governor  of  the  Gas  light  and  Coke 
Company.  We  may  add  that  it  has 
also  been  fortunate  in  the  able  and 
genial  Chairman  of  the  Executive 
Committee,  Mr.  F.  W.  Goodenough. 

Our  readers  are  well  aware  that  it 
is  not  our  principle  to  favour  any  one 
illuminant.  Yet  we  cannot  help  con- 
gratulating the  gas  industry  on  the 
step    they    have   taken.      We    firmly 
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believe  that  the  movement,  if  judi- 
ciously guided,  besides  assisting  gas 
lighting,  will  be  of  benefit  to  the 
lighting  industry  as  a  whole. 

For  the  first  time  there  is  in  exist- 
ence an  association  in  which  all  those 
connected  with  gas — those  responsible 
for  its  production,  and  those  interested 
in  its  sale  and  in  the  development  of 
heating  and  lighting  appliances — will 
work  together.  To  get  these  various 
sections  of  the  industry  to  work  hand 
in  hand  is  a  feat  which  surely  required 
for  its  accomplishment  the  exercise  of 
a  good  deal  of  dijilomacy. 

The  main  intention  of  the  Asso- 
ciation is  to  undertake  publicity,  and 
here  the  advantage  of  pursuing  a 
common  policy  throughout  the  entire 
country  is  unmistakable.  By  this 
means  it  should  be  possible  to  avoid 
the  misleading  and  conflicting  state- 
ments which  have  discredited  the 
lighting  industries  in  the  past.  The 
Association  has  also  on  its  programme 
the  supervision  of  showrooms  and 
exhibitions,  and  the  promotion  of  a 
central  laboratory  for  testing  apparatus. 
We  note  that  an  exhibition  is  proposed 
to  be  held  at  Shepherd's  Bush  next 
year.  It  is  stated  that  this  will  be 
organized  on  entirely  novel  lines,  the 
object  being  not  to  display  a  hetero- 
geneous collection  of  appliances,  but  to 
devise  a  concerted  scheme  for  illus- 
trating the  applications  of  gas  in 
general.  Thus  it  is  suggested  that 
various  types  of  shoj)s,  model  laun- 
dries, hospitals,  nurseries,  &c.,  will  be 
equipped  and  lighted  on  the  most 
up-to-date  lines. 

When  reviewing  the  Electrical  Ex- 
hibition held  at  Olympia  last  year,  we 
frankly  expressed  our  opinion  that  a 
co-operative  scheme  of  this  kind  would 
have  given  much  better  results  than 
the  rather  chaotically  arranged  dis- 
plays of  individual  exhibitors.  It  is 
interesting  to  observe  that  the  gas 
industry  already  appreciates  this  point, 
and  we  hope  that  the  next  Electrical 
Exhibition  will  also  be  conducted  on 
more  enterprising  lines. 


One  of  the  most  pleasing  features 
in  the  proceedings  at  Manchester  was 
the  manner  in  which  all  the  speakers 
disclaimed  any  desire  to  attack  rival 
systems  of  lighting. 

We  cannot  do  better  than  quote 
from  the  paper  by  Mr.  H.  J.  Yates  on 
the  '  Aims  and  Claims '  of  the  Asso- 
ciation.    He  said : — 

"  We  shall  attack  no  man  and  no 
industry ;  our  task  is  not  to  make 
attacks  but  to  repel  them.  We  only 
need  to  spread  the  truth  about  gas 
and  that  truth  will  carry  conviction 
with  it." 

We  rejoice  to  think  that  the  time  is 
coming  when  there  will  be  a  general 
understanding  in  the  lighting  industry 
that  mutual  controversy  and  attack  is 
not  worth  while,  that  every  illuminant 
has  its  jiroper  place  and  sphere  of 
action,  and  that  it  is  far  better  to 
unite  in  pressing  the  claims  of  good 
illumination  on  the  general  public 
than  to  neutralize  each  other's  efforts 
by  destructive  criticism. 

Meantime,  while  appreciating  the 
value  of  the  British  Commercial  Gas 
Association,  both  to  the  gas  industry 
and  to  the  general  public,  we  say  quite 
frankly  that  we  should  like  to  see  a 
similarly  powerful  organization  pro- 
moted in  the  electrical  industry.  It  is 
common  knowledge  that  electric  light- 
ing has  suffered  by  the  conflicting 
statements  and  policy  pursued  by  its 
representatives  ;  and  here,  too,  there  is 
need  for  some  form  of  intelligent 
co-oj)eration. 

Modern  Show-Window  Lighting^. 

On  pages  404-405  in  this  number 
will  be  found  an  illustrated  article 
dealing  with  modern  shop  window 
lighting.  The  examples  quoted  are 
particularly  interesting  for  two  reasons. 
Firstly,  the  fact  of  the  windows  being 
kept  dressed  and  lighted  up  till  eleven 
o'clock  at  night  as  an  advertisement, 
and  secondly,  the  use  of  concealed 
lights  for  illuminating  the  window  on 
the  same  principle  as  is  used  on  the 
stage.     There  is  no  question  but  that 
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the  windows  of  a  shop  form  one  of  its 
most  valuable  methods  of  advertising, 
and  it  is  clearly  good  policy  to  make 
use  of  them  for  a  maximum  period  of 
time.  We  anticipate,  therefore,  that 
the  method  of  keeping  the  windows 
alight  after  the  trade  of  the  day  has 
been  concluded  will  become  much 
more  general.  It  is  common  know- 
ledge that  a  show  window  when  well 
lighted  appears  more  attractive  at 
night,  and  stands  out  from  its  sur- 
roundings better  than  during  the  day. 
G^ood  artificial  illumination  is  therefore 
a  most  potent  means  of  attracting 
custom. 

On  the  Continent  and  in  the  United 
States  this  system  has  been  quite  ex- 
tensively used,  in  some  cases  time- 
switches  being  installed  which  enable 
the  lighting  to  be  turned  off  auto- 
matically at  a  prescribed  hour. 

But  the  point  which  we  should  like 
to  emphasize  specially  is  the  recog- 
nition that  in  high-class  trade  shop- 
windows  should  be  lighted  by  con- 
cealed or  well-screened  lamps  which 
throw  their  light  on  the  objects  to  be 
viewed  and  not  in  the  customer's  eyes. 
In  the  West-End  of  Ijondon  one  finds 
that  this  method  is  now  very  generally 
practised.  The  windows  of  large  shops 
are  carefully  dressed  with  a  view  to 
jiresenting  a  pleasant  picture  such  as 
is  bound  to  attract  the  attention  of 
passers-by.  Their  effect  is  inevitably 
spoilt  when  bright  lights  are  plated 
among  the  articles  in  the  window. 
8uch  lights  only  serve  to  distract  at- 
tention from  the  goods  themselves. 

One  still  hears  the  argument  that 
the  display  of  bright  lights  is  neces- 
sary from  an  advertising  standpoint. 
In  the  i^oorer  districts  this  may  be  so, 
although  even  here  it  is  desirable  to 
dissociate  the  spectacular  value  of  the 
lights  from  their  purpose  in  illumi- 
nating the  goods — in  other  words,  to 
use  one  set  of  jjowerful  lamps,  suffi- 
ciently high  up  for  advertising  pur- 
poses. But  in  the  case  of  shops  doing 
a  high-class  trade,  this  method  is  not 


only  unnecessary  but  injudicious.  It 
is  far  better  to  make  the  actual  means 
of  lighting  unobtrusive  and  to  rely  on 
the  brightly  illuminated  contents  of 
the  window  to  attract  the  notice  of 
passers-by. 

Lawn  Tennis  by  Night. 

j\Ir.  T.  J.  Litle,  in  an  article  on 
pages  502-503  in  the  present  number, 
gives  an  interesting  account  of  the  use 
of  incandescent  gaslight  to  illuminate 
a  tennis  court  in  the  United  States. 
It  will  be  recalled  that  in  the  early 
part  of  last  year  we  gave  an  account  of 
a  somewhat  similar  installation  in  the 
covered  courts  at  Dulwich.*  The  court 
described  by  Mr.  Litle  is  an  outdoor 
one,  which  no  doubt  imposes  certain 
limitations  in  the  lighting.  It  is 
naturally  a  somewhat  more  simple 
matter  to  illuminate  a  court  which  is 
protected  from  the  wind  and  rain,  and 
where  it  is  possible  to  make  special 
arrangements  for  the  apj)earance  of 
surroundings  and  background.  In  the 
lawn  tennis  courts  at  Dulwich  dead 
black  walls  and  floor  and  white  lines 
were  employed  ;  special  frosted  glass 
screens  were  also  inserted  below  the 
lamps  in  order  to  reduce  the  intrinsic 
brilliancy,  and  we  understand  that 
other  modifications  in  the  arrange- 
ments of  lamps,  tending  still  further 
to  eliminate  glare,  have  since  been 
made. 

It  would  appear  from  the  data  pre- 
sented by  JNIr.  Litle  that  the  scheme 
has  proved  quite  feasible  and  popular, 
and  that  the  expense  of  the  arti- 
ficial lighting  is  well  covered  by  the 
extra  revenue  derived.  There  seems 
quite  a  good  field  for  enterprise  in  the 
use  of  artificial  illumination  for  sport, 
and  we  may  expect  to  see  other  ex- 
amples of  this  form  of  enterprise 
shortly.  These  should  open  up  an 
extensive  field  for  artificial  lighting, 
and  form  quite  an  interesting  part  of 
the  work  of  the  illuminating  engineer. 
Leon  Gaster. 

*  Ilium,  mil.,  vol.  iv.,  1911,  p.  273, 
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Review  of  Contents  of  this  Issue. 


The  first  item  in  the  Technical  Section 
is  the  account  of  tlie  sixth  Annual 
Convention  of  the  Illuminating  Engi- 
neering So3iety  in  the  United  States. 
A  summary  is  given  of  recent  progress 
in  high-pressure  gas  Ughting  in  Europe 
and  in  the  United  States  ;  recent 
developments  in  electric  lighting  include 
the  introduction  of  high  voltage  low 
candle-jJower  tungsten  lamps,  long- 
burning  arc  lamps,  and  methods  of  pro- 
ducing artificial  daylight.  Following 
this  w'Al  be  found  a  series  of  articles 
dealing  with  scientific  and  technical 
researches.  The  problems  of  colour- 
photometry  are  discussed,  and  there 
are  numerous  papers  dealing  with  the 
diffusing  qualities  of  obscured  and 
prismatic  glass  and  the  reflecting  power 
of  various  materials.  Several  papers 
treat  on  the  effect  of  illumination  on 
eyesight.  Some  experiments  recently 
undertaken  show  how  artificial  light 
tends  to  fatigue  the  eyes  more  than 
dayUght.  The  question  of  semi-indirect 
lighting  comes  up  for  treatment,  and 
an  attempt  is  made  to  consider  what 
the  ideal  proportions  of  the  direct 
and  indirect  constituents  should  be. 
Finally,  some  data  are  given  relating 
to  practical  installations  in  stores  and 
offices. 

An  important  event  during  the  last 
month  was  the  first  Annual  Meeting  of 
the  British  Commercial  Gas  Associa- 
tion, the  proceedings  at  which  are  sum- 
marized on  pp.  499-501.  This  organi- 
zation is  to  attend  to  the  publicity  of 
the  gas  industry,  and  it  is  also  proposed 
to  organize  showrooms  and  exhibitions, 
and  possibly  a  central  laboratory  for 
testing  purposes. 

Mr.  E.  J.  Little  (pp.  502-3)  de- 
scribes the  installation  of  incandescent 
gas  lights  for  the  artificial  illumination 
of  lawn  tennis  courts  in  the  United 
States.  He  gives  figures  for  tlie  eon- 
sumption  of  gas  by  the  lamps,  and  shows 
that  the  expense  in  lighting  is  more  than 


covered  by  the  extra  revenue  derived 
from  play  on  the  courts  by  night. 

The  next  article  deals  with  modern 
electric  show  -  window  lighting 
{pp.  504-5).  The  tendency  in  impor- 
tant stores  is  now  to  utilize  concealed 
lamps,  the  light  being  thrown  on  to  the 
goods  on  the  same  principle  as  on  the 
stage.  Some  photographs  are  given  of 
windows  at  Harrod's  Stores  illuminated 
by  this  method.  These  \dndows  are 
kept  lighted  up  till  eleven  o'clock  at 
night.  It  is  recognized  that  properly 
lighted  show-windows  form  one  of  the 
best  pos.sible  methods  of  advertising.  In 
the  St.  Louis  Public  Library  (p.  506) 
a  method  of  combined  general  lighting 
by  semi-indirect  fittings  and  local  table 
lamps  is  employed.  This  appears  to  be 
one  of  the  most  satisfactory  methods  of 
illuminating  a  library,  neither  general 
nor  local  illumination  alone  being 
invariably  correct. 

An  illustrated  article  on  p.  507  deals 
with  bead  illuminated  signs.  Some 
views  (jf  tlie  latest  varieties  are  shown, 
and  some  points  in  their  design  illus- 
trated. One  of  the  pictures  shows  a 
somewhat  novel  application,  namely, 
the  use  of  a  transparency  sign  on  a 
tramcar  at  Cardiff.  The  value  of  illu- 
minated advertising  signs  on  moving 
vehicles  is  likely  to  receive  greater 
attention  in  the  near  future. 

At  the  Crawford  Technical  Institute, 
Cork,  some  .simple  illumination  devices 
have  been  devised  by  Mr.  C.  E.  Green- 
slade,  and  are  here  illustrated  and 
described.  Other  matters  dealt  with 
in  this  number  include  a  brief  refer- 
ence to  the  Luchaire  Petroleum  Stand- 
ard of  Light,  the  projected  Gas  Exhi- 
bition in  191.3,  and  the  methods  of 
lighting  emjjloyed  at  the  Machinery 
Exhibition  (Olympia). 

At  the  end  of  this  number  will  be 
found  the  usual  Trade  Notes  and  the 
Review  of  the  Technical  Press. 
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Architecture  and  Illuminating  Engineering. 

Some    views    expressed    by    Mr,    Frank   E.    Wallis    for    publication    in    The 
Ilhcminaling  Engineer  during  his  recent  visit  to  London. 

(Mr.  Frank  Wallis  is  not  only  one  of  the  best  known  architects  in  New  York,  but  he  is  one  who  has  special 
opportunities  of  becoming  actjuaintcd  with  illuminating  engineering,  having,  among  other  important 
commissions,  designed  the  NELA  [Nat,  Klec,  Lamp  Association]  works  and  laboratories  at  Cleveland, 
Ohio,  U,S.A,) 


The  profession  of  the  architect  is  a 
very  old  one.  Illuminating  engineering, 
on  the  other  hand,  is  amongst  the 
youngest  of  professions.  A  few  sug- 
gestions from  one  who,  while  connected 
primarily  with  architecture,  has  also 
had  opportunities  of  appreciating 
the  value  and  scope  of  illuminating 
engineering  may  therefore  be  of 
interest. 

There  are  certain  problems,  such  as 
the  lighting  of  offices  and  factories,  in 
which  the  object  of  the  light  provided 
is  purely  utilitarian,  and  where  the 
illuminating  engineer  has  much  good 
work  to  do  in  providing  efficient  and 
serviceable  conditions  of  illumination. 

But  there  are  higher  fields  for  his 
activity  in  connexion  with  the  lighting 
of  buildings  of  distinction,  where 
aesthetic  and  architectural  considera- 
tions must  prevail.  At  the  present 
moment  it  may  be  said,  quite  frankly, 
that  in  such  work  the  architectural 
profession  has  little  use  for  the  illu- 
minating engineer.  But  this  should 
not  be  so.  The  illuminating  engineer 
might  be  of  real  service  if  he  under- 
stood something  of  the  architect's 
work  and  the  conditions  with  which 
he  has  to  deal.  There  are  many 
instances  in  which  the  illuminating 
engineer  will  never  carry  his' point  so 
long  as  he  thinks  only  of  efficiency. 
He  should  know  something  of  the  history 
of  architecture,  and  the  meaning  of  the 
traditions   by   which    the   architect   is 


guided.  He  should  imderstand  liow 
to  adapt  a  method  of  lighting  so  as  to 
be  in  harmony  with  tlie  style  of  a  room, 
its  furniture,  and  the  general  scheme  of 
decoration.  He  should  appreciate  the 
fact  that  the  light  provided  must  not 
only  serve  to  illuminate  the  table,  but 
to  reveal  panels,  moulding,  ornament, 
and  colour.  If  the  illuminating  engi- 
neer will  study  these  things,  his  know- 
ledge of  the  technical  possibilities  of 
the  various  illuminants,  of  shades  and 
reflectors,  &c.,  should  be  of  great 
value.  I  venture  to  suggest,  therefore, 
that,  in  the  courses  of  instruction  devised 
for  fighting  engineers  in  the  near  future 
the  study  of  architecture  should  play  a 
not  inconsiderable  part. 

In  the  same  way,  it  may  be  conceded 
that  some  architects  do  not  appreciate 
sufficiently  the  aims  of  illuminating 
engineering,  and  it  would  be  well  for 
them,  too,  to  receive  more  information 
about  illumination,  provided  this  infor- 
mation is  presented  in  a  suitable  form. 
There  are  many  instances  in  which  the 
combined  efforts  of  the  architect  and 
the  fighting  engineer  would  lead  to 
great  results,  and  for  the  higher  branches 
of  lighting  A\ork  some  form  of  fusion 
between  the  professions  seems  to  be 
necessary. 

I  wish  j'our  society  the  success  it 
deserves  in  its  noble  and  elevating  aims, 
and  I  hope  that  it  will  be  instrumental 
in  bruiging  about  closer  co-oj)erationon 
these  lines. 
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The  Editor  while  not  soliciting  contributions,  is  willing  to  consider  the  publication 
of  wiginal  articles  submitted  to  him,  or  letters  intended  for  inclusion  in  the 
correspondence  columns  of '  The  Illuminating  Engineer.' 

The  Editor  does   not  necessarily  identify   himself  with  the  opinions  expressed 
hy  his  contributors. 

The  Sixth  Annual  Convention  of  the  American  Illuminating 
Engineering  Society. 


This  Convention  was  held  at  Niagara 
Falls  during  September  16th  and  19th, 
the  proceedings  being  opened  by  ad- 
dresses of  welcome  from  Mr.  O.  E. 
Dores  and  Mr.  G.  F.  Nye,  respectively 
presidents  of  the  Board  of  Trade  of 
Niagara  Falls,  of  Ontario,  and  New 
York.  The  first  item  on  the  programme 
was  an  address  by  the  President,  Mr. 
V.  R.  Lansingh  on  the  value  of  illu- 
minating engineering  to  society.  Follow- 
ing this  the  usual  reports  of  committees 
were  presented.  We  refer  to  the 
report  on  standards  and  nomen- 
clature in  the  Editorial  of  this  number. 
Besides  a  general  account  of  the 
movement  in  the  United  States  for 
devising  international  nomenclature, 
the  report  contains  a  list  of  the  pro- 
posed terms  and  symbols  used  in 
illuminating  engineering. 

Recent  Progress  in  Gas  Lighting. 

The  report  of  the  committee  on 
progress  covers  somewhat  familiar 
ground.  The  most  conspicuous  advance 
in  gas  lighting  in  the  United  States 
has  been  the  extensive  introduction 
of  the  silk  mantle.  The  inverted 
mantle  has  also  been  rapidly  replacmg 
the  upright  tj'pe.  The  use  of  high 
pressure  has  conspicuously  increased 
abroad,  but  as  yet  few  and  small 
permanent  installations  have  been  made 
in  the  United  States.  There  is,  how- 
ever, prospect  of  great  progress  shortly. 

A  feature  has  been  the  introduction 
of  a  wide  range  of  sizes  of  burners. 
There  are  now  on  the  market  inverted 
and  upright  types  consuming  from  one 


to  seven  cubic  feet  of  gas  per  hour. 
Progress  has  also  been  made  in  the 
standardization  of  fixtures,  and  the 
introduction  of  more  artistic  and  scien- 
tific designs.  Among  comparatively 
new  applications  of  gas  lighting,  due 
to  better  and  more  powerful  burners 
being  available,  may  be  mentioned 
the  use  of  incandescent  gas  lamps  by 
photogiaphers. 

Progress  in  Electric  Lighting. 

The  most  important  change  in  electric 
incandescent  lighting  duruig  the  past 
year  has  been  the  widespread  adoption 
of  the  drawn  wire  tungsten  filament. 
Tungsten  wu-e  can  now  be  drawn  to 
a  much  smaller  diameter  than  has  pre- 
viously been  available,  and  110  volt 
10  watt  lamps  have  been  produced  ; 
the  15  or  16  watt  size,  however,  is 
the  smallest  tungsten  lamp  in  any 
considerable  use  as  yet.  The  larger 
lamps  consuming  up  to  500  watts 
have  been  in  great  demand,  and  on 
the  Continent  1,000  watt  lamps  are 
coming  into  commercial  use.  It  is 
stated  that  such  lamps  have  now 
the  consumption  of  08  watts  per 
candle  (Hefner).  At  this  figure  an 
economic  life  of  500  hours  or  more 
has  been  repeatedly  claimed.  There  is 
a  good  prospect  of  the  size  of  bulbs  of 
tungsten  lamps  being  still  further 
reduced. 

In  connexion  with  arc  lamps  the 
chief  feature  has  been  the.introduction 
of  flame  lamps  of  the  long  burning 
type.  A  lamp  with  an  electrode  life 
of  100  hours  has  been  produced.     The 
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tendency  is  to  use  carbons  nimeralized 
practically  throughout  instead  of  only 
a  core.  A  three  phase  arc  with  three 
converging  carbons  has  been  introduced 
abroad,  and  is  said  to  give  a  powerful 
and  efficient  light  adaptable  for  circuits 
of  frequency  as  low  as  25  cycles  per 
second.  The  Magnetite  "  Boulevard  " 
arc  lamp  has  been  largely  used  for 
spectular  illumination  and  the  Titanium 
Carbide  arc  is  also  promising.  Quartz 
mercury  arc  lamps  are  making  good 
progress,  and  an  interesting  develop- 
ment in  the  form  of  the  Neon  Vacuum 
lamp  has  made  its  appearance  in  France. 

Reference  is  made  to  the  Moore 
White  Light  and  the  use  of  fluorescent 
reflectors  with  the  mercury  vapour 
lamp.  Special  interest  attaches  to 
the  various  devices  now  on  the  market 
for  obtaining  "artificial  daylight." 

It  is  stated  that : — 

"  No  device  for  obtaining  daylight 
values  of  illumination,  sufficient  to 
meet  all  the  requirements  of  color 
discrimination  has  as  yet  been  entirely 
satisfactory,  all  of  those  yet  devised 
being  open  to  criticism  on  theoretical 
considerations,  though  all  are  un- 
doubtedly capable  of  great  usefulness 
in  meeting  the  trying  conditions  of  this 
problem.  It  is  fair  to  say  that  they 
do  not  vary  among  themselves  more 
than  the  different  conceptions  of  'white 
light '  vary.  It  would  be  exceedingly 
interesting  to  see  what  could  be  done 
with  mantle  gas  burners  properly 
screened  in  meeting  this  requirement. 
A  daylight  unit  of  this  character  is 
now  being  develojoed  with  promising 
results." 

General    Progress. 

Much  technical  research  has  been 
done  on  the  ultra-violet  rays  ;  it  now 
seems  to  be  agreed  that  these  rays 
should  not  be  prejudicial  if  reasonable 
and  proper  precautions  are  taken. 

There  is  a  strong  tendency  towards 
methods  of  diffusion  in  illumination 
with  a  vie\^'  to  reducing  glare.  Many 
experiments  have  been  made  in  the 
field  of  colour  photometry,  and  these 
researches  somewhat  favour  the  use 
of  the  flicker  instrument  for  sources  of 
light  which  differ  considerably  in  hue. 
Some  recent  researches  on  the  selenium 


cells  jdelded  interesting  and  promising 
results.  In  England  another  attempt 
has  been  made  to  produce  a  primary 
standard  of  light  from  incandescent 
platinum,  but  the  experimental  diffi- 
culties appear  to  be  considerable. 

A  notable  development  has  been  made 
in  the  direction  of  direct  and  indirect 
lighting,  and  the  latter,  in  particular, 
has  made  considerable  progress.  The 
development  of  artistic  glassware  is 
making  considerable  strides,  and  there 
have  also  been  improvements  in  meta'lic 
reflectors.  In  street  lighting  there  has 
been  a  great  development  of  the  so- 
called  '  great  white  way  "  method  of 
lighting,  frequently  carried  out  as  the 
result  of  private  enterprise  of  Boards 
of  Trade  or  groups  of  merchants. 
Supervision  is  necessary  to  keep  this 
method  within  due  bounds,  and  to 
insure  that  the  illumination  is  diffused 
on  scientific  and  artistic  lines. 

High-Pressure  Gas  Lighting  in 
England. 

The  remarkable  development  of  high- 
pressure  gas  in  Europe  has  naturally 
attracted  attention  in  the  States,  and 
at  the  Convention  papers  were  pre- 
sented by  Mr.  F.  W.  Goodenough 
(of  the  Gas  Light  &  Coke  Co..  London, 
and  Chairman  of  the  Council  of  the 
British  Illuminating  Engineering  So- 
ciety), Heer  O.  Klatte  (Germany),  and 
Mr.'R.  M.  Zeek  (United  States),  also 
detailing  jDrogress  in  their  respective 
countries. 

Mr.  F.  W.  Goodenough's  paper  con- 
tains a  very  interesting  account  of  the 
steps  and  the  progress  of  this  system  of 
lighting  in  England.  It  appears  that 
the  earliest  form  of  high-pressiu'e  ap- 
paratus was  devised  by  a  Be'gian  gas 
engineer.  M.  Greyson  de  Schodt.  of 
Namur,  in  the  year  1896.  In  the  fol- 
lowing year  an  important  compressmg 
apparatus  was  introduced  by  Messrs. 
Keith  &  Blackmail  in  London,  the 
pressure  being  stUl  8  in.  ;  good  work 
was  also  done  by  the  late  Mr.  William 
Sugg  and  his  firm,  who  made  several 
important  installations,  including  one 
on  the  outer  railings  of  Buckingham 
Palace.  In  the  meantime  various  self- 
intensifyiug  lamps  (Scott-Snell,  Lucas, 
&c.)   came   into   use,   enabling  higher 
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efficiencies  to  be  obtained  than  the 
ordinary  high  low-pressure  gas  supply. 

The  benefit  of  much  higher  pressures 
was  still  not  appreciated,  on  account 
of  the  incomplete  development  of  the 
type  of  burner  employed  at  that  time. 
The  introduction  of  the  inverted 
mantle  also  did  not  at  first  appear  to 
favour  high-pressure  lighting,  and  it 
was  not  until  the  year  1907,  when  a  new- 
type  of  inverted  burner,  utilizing  a 
large  percentage  of  the  waste  heat 
from  the  burner,  was  introduced  by 
the  Keith  &  Blackman  Co.,  that  any 
great  step  forward  was  made.  With 
this  lamp  a  much  higher  pressure 
(about  54  in.  of  water)  was  used,  and 
it  has  since  been  found  that  even  higher 
pressures  are  sometimes  desirable. 

The  immediate  result  of  this  new 
system  was  to  double  the  efficiency  of 
the  light.  With  gas  of  average  calorific 
and  illuminating  power  as  much  as 
60  candles  per  cubic  foot  could  be 
obtained,  and  Mr.  Goodenough  suggests 
that,  with  the  higher  illuminating  and 
heating  value  of  the  gas  prevailing  in 
the  United  States,  as  much  as  80 
candles  per  cubic  foot  might,  perhaps, 
be  obtained.  The  reduction  in  the 
size  of  mantle  necessary  to  give  a 
certain  candle-power  has  made  it  pos- 
sible to  obtain  very  much  more  powerful 
lamps  than  hitherto,  and  there  has 
been  a  general  tendency  towards  the 
use  of  these  very  large  units  of  light — 
perhaps  not  entirely  desirable  from 
the  illuminating  engineering  stand- 
point. 

The  introduction  of  inverted  high- 
pressure  burners  has  also  revolutionized 
the  type  of  lantern  employed,  especially 
for  outdoor  purposes.  The  square  or 
hexagon  lantern  has  given  place  to  the 
suspended  globe,  as  the  danger  of 
breakage  of  glass  due  to  the  heat 
developed  is  much  less.  Enamelled 
steel  has  also  proved  better  than 
copper  for  the  metal  work. 

In  the  latter  section  of  his  paper  Mr. 
Goodenough  summarizes  the  recent 
spread  of  high-pressure  gas  for  street 
lighting  in  London.  The  first  con- 
siderable extensions  were  in  the  City 
of  London.  The  opening  of  the  new 
thoroughfares  of  Kingsway  and  Ald- 
wych  provided  a  good  opportunity  for 


the  new  illuminant,  and,  somewhat 
later,  at  the  end  of  1908,  a  considerable 
impetus  was  given  by  the  successful 
lighting  of  the  Franco-British  Exhibi- 
tion. Following  this,  Fleet  Street  was 
illuminated  by  high-pressure  inverted 
burners  (installed  and  lighted  for  the 
first  time  on  Christmas  Eve),  which 
were  fixed  on  brackets  outside  the 
buildings.  Still  more  recently,  as  is 
well  known,  a  large  part  of  the  West 
End  of  London  has  been  lighted  in  this 
way. 

Long  before  high-pressure  gas  came 
into  general  use  for  public  lighting 
there  were  quite  a  number  of  private 
installations  in  factories,  especially  in 
laundries  and  iron-works,  &c.,  where 
the  good  heating  efficiency  of  high- 
pressure  gas  was  advantageous. 

During  the  last  few  years,  however, 
there  has  been  a  great  development  in 
what  is  termed  "  parade  lightmg  " 
systems.  A  few  companies  started  the 
movement  by  making  arrangements  to 
supply  a  number  of  shop-keepers  in 
one  block  of  buildings  with  high- 
pressure  gas,  thus  relieving  the  con- 
sumer from  the  necessity  of  installing 
a  private  compressing  plant  of  his 
own.  The  maintenance  of  the  lamps  is 
in  the  hands  of  the  gas  company,  and 
an  inclusive  fixed  price  per  annum  is 
agreed  upon.  Such  installations  have 
rapidly  multiplied.  The  Tottenham  and 
Edmonton  Gas  Co.,  which  was  one  of 
the  first  companies  to  go  into  this  on 
an  extensive  scale,  has  now  some 
12,000  mUes  of  mains  entirely  devoted 
to  this  purpose,  and  the  South  Metro- 
politan Gas  Co.  has  recently  extended 
their  system  to  14  miles.  The  length  of 
high-pressure  mains  for  this  purpose 
seems  destined  to  make  considerable 
progress,  and  to  do  away  with  the 
inconvenience  of  individual  compres- 
sors. There  are  still  a  few  problems 
to  be  solved,  such  as  the  provision  of 
satisfactory  meters,  but  it  is  hoped 
that  these  requirements  will  be  met 
before  long. 

At  the  present  moment  it  is  cal- 
culated that  in  London  and  its  vicinity, 
several  12,000  lamps  of  an  average 
candle-power  of  1,000,  are  now  in  use. 
The  majority  of  these  have  been  fitted 
up  within  the  past  two  years. 
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High-Pressure  Gas  Lighting  in  Ger- 
many and  The  United  States. 

The  short  paper  by  Herr  Oscar  Klatte 
dealt  with  the  progress  of  high-pressure 
gas  lighting  in  Germany.  One  of  the 
most  remarkable  developments  has 
been  the  suspension  of  high-pressure 
lamps  on  wires  across  the  streets.  In 
the  case  of  streets  \\hich  were  lined 
with  trees,  suspension  over  the  centre 
of  the  roadway,  by  means  of  a  pole 
with  a  long  projecting  arm  and  a  wire 
suspension,  has  proved  very  popular. 
Lamps  having  one,  three,  four,  or  five 
mantles,  and  varjing  in  candle-power 
from  1,000  to  4,000,  have  been  installed. 

An  indication  of  the  growth  of  this 
form  of  lighting  is  found  in  the  city 
of  Berlin.  In  1905,  about  4  miles  were 
lighted  with  high-pressure  gas,  but 
during  the  period  from  1905  to  1911, 
32  miles  of  high-pressure  gas  lighting 
were  added,  and  a  further  extension  of 
42  miles  is  contemplated. 

While  the  use  of  pressure  gas  lighting 
is  more  or  less  commonly  seen  in  various 
parts  of  the  world  for  street  lighting,  in 
Germany  it  is  used,  not  only  for  lighting 
streets,  but  also  for  lighting  freight 
stations,  amusement  parks,  and  similar 
enclosed  or  semi-enclosed  spaces  where 
high  candle-power  units  are  suitable  ; 
and  the  use  of  this  method  of  lighting 
with  single  units  and  indirect  fixtures 
is  being  developed  for  the  illumination 
of  drafting-rooms  and  schools. 

Indications  point  to  a  greatly  in- 
creased development  of  this  method  of 
lighting  for  all  purposes. 

Mr.  R.  p.  Zeek  briefly  described  the 
installation  of  the  six  typical  installa- 
tions of  high-pressure  gas  in  American 
cities.  These  are  comparatively  small 
compared  with  European  practice,  but 
there  is  every  reason  to  suppose  that 
in  the  near  future  this  form  of  lighting 
will  play  a  more  important  part. 

One  other  paper  on  gas  lighting,  by 
Mr.  R.  F.  Pierce,  deserves  mention. 
Particulars  are  given  of  the  deteriora- 
tion in  the  light  from  gas  lighting  units, 
owing  to  failing  of  the  mantle  and  the 
deposit  of  dust  on  glassware,  &c., 
were  given.  The  rates  of  deterioration 
from  different  sources  at  the  end  of 
1,000  hours,  taking  the  average,  were 


found  to  be  as  follows  :  Mantle  alone, 
25  per  cent.  ;  burner  alone,  10  per 
cent :  total,  15  per  cent.  The  author 
concludes  that,  so  far  as  the  design  of 
illumination  is  concerned,  there  is  no 
substantial  difference  between  the  per- 
formance of  gas  and  electric  units,  and 
the  quantity  of  illumination  required 
and  obtained  by  the  one  will  be  equally 
suitable  to  the  other. 

Photometry  and  Research. 

There  are  quite  a  number  of  papers 
within  this  section  ;  that  by  Dr.  E.  P. 
Hyde,  entitled  '  Methods  of  Research,' 
is  of  a  somewhat  philosophical  type, 
the  author's  apparent  intention  being 
to  analyze  the  conditions  favourable 
to  research  work  in  general.  _ 

Dr.  H.  E.  Ives  summarizes  the 
present  position  in  heterochromatic 
photometry.  After  considering  various 
methods  of  comparing  sources  of  light 
which  differ  in  colour  (equality  of 
brightness,  acuteness  of  vision,  flicker, 
&c.),  he  comes  to  the  conclusion  that 
the  use  of  the  flicker  photometer  is 
probably  the  best  method.  It  is  also 
essential  to  work  with  a  fairly  high 
illumination  of,  say,  25  lux  {2h  foot- 
candles),  and  with  a  photometric  field 
consisting  of  a  central  portion  sub- 
tending about  2  degrees  at  the  eye, 
surrounded  by  a  region  subtending 
about  25  degrees.  Tlie  observer  should 
have  approximately  a  normal  colour 
vision. 

On  the  whole,  it  seems  best  to  make 
accurate  comparisons  with  a  certain 
number  of  practised  observers  whose 
vision  is  known  to  be  normal,  and  to 
relieve  the  average  observer  from 
colour  difficulties  as  far  as  possible. 
Dr.  Ives  therefore  favours  a  method 
of  sending  out  secondary  standards 
for  use  with  lights  of  various  colours, 
the  tint  required  being  obtained  by 
the   use   of   a   slightly   coloured   g'.ass. 

In  conclusion,  some  remarks  are 
made  on  the  standard  of  light.  On 
theoretical  grounds  there  seems  reason 
to  advocate  a  standard  which  can  be 
checked  by  measuring  radiant  energy. 
This  may"  be  done  in  either  of  two 
equivalent  ways.  First,  a  monochro- 
matic radiation  of  known  luminous 
efficiency    (as    determined    from    the 
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average  luminosity  curve)  may  be 
measured,  both  in  light  and  energy 
units.  The  green  mercury  radiation  is 
very  well  suited  for  such  a  measure- 
ment. Secoml,  any  radiation  may  be 
measured  through  an  absorbing  screen, 
which  transmits  the  various  spectral 
radiations  exactly  in  proportion  to 
their  luminous  efficiency. 

Reflecting  and  Diffusing  Power. 

Mr.  p.  G.  Nutting  describes  a  most 
ingenious  method  of  measuring  the 
reflected  power  of  surfaces.  In  general, 
this  can  only  be  done  by  somewhat 
tedious  and  indirect  processes,  since 
the  value  of  the  reflecting  power  de- 
pends on  the  angle  at  which  it  is  illu- 
minated and  observed.  Mr.  Nutting 
makes  use  of  the  following  principle. 
If  there  are  two  parallel  infinite  planes, 
one  of  which  is  a  diffuse  illuminator, 
and  the  other  the  surface  of  which  the 
reflecting  power  is  to  be  determined, 
the  relative  brightness  of  these  two 
planes  is  the  reflecting  power  of  the 
known  luminous  plane.  Thus,  if  the 
reflecting  power  of  the  known  luminous 
plane  is  100  per  cent,  both  planes 
would  be  equally  right.  One  plane 
may  be  made  luminous  by  transmitted 
light,  provided  the  light  is  well  diffused 
so  that  the  surface  obeys  a  cosine  law. 

The  diffusing  screen  in  Mr.  Nutting's 
instrument  is  made  of  dense  milk 
glass  or  porcelain,  rough-ground  on 
both  sides.  Naturally,  it  is  impossible 
to  secure  infinite  planes,  but  a  size 
large  enough  for  practical  purposes 
(apparently  about  half  a  square  foot) 
may  easily  be  obtained.  The  bright- 
ness of  the  two  planes  is  compared  by 
mean^  of  a  polarizing  device. 

A  detailed  analysis  of  the  reflected 
powers  of  painted  walls  is  furnished 
by  Mr.  C.  W.  Jordan.  He  gives  polar 
curves  and  micro-photographs  of  a 
number  of  surfaces,  showing  how  the 
light  varies  at  different  angles,  and 
also  a  spectrophotometric  analysis  of 
certain  paints. 

Mr.  p.  G.  Nutting  also  contributes 
a  theoretical  discussion  on  '  The  Nature 
of  the  Diffusion  and  Transmission  of 
Light.'  One  interesting  conclusion  that 
he  reaches  is,  that  surfaces  which  con- 
sist of  masses  of  transparent  crystals 


may  be  quite  good  reflectors.  The  theo- 
retical observation  of  light  need  not 
be  more  than  about  15  per  cent. 

Mr.  E.  L.  Elliot  points  out  the 
need  for  some  definition  of  diffusing 
power.  He  suggests  that  a  completely 
diffusing  globe  should  appear  equally 
bright  all  over.  He  proposes  therefore 
to  measure  the  ratio  of  brightness  of 
the  least  and  most  brilliant  portions  of 
such  surfaces,  and  to  regard  this  ratio 
as  the  co-efficient  of  diffusion.  For 
example,  if  the  brightest  part  of  a 
globe  were  twice  as  brilliant  as  the 
dullest  portion,  the  diffusing  power 
would  be  said  to  be  50  per  cent.  Globes 
of  opal,  alabaster,  "  alba,"  and  pris- 
matic glass  differ  quite  noticeably  in 
this  respect. 

One  other  paper  which  may,  perhaps, 
be  noticed  as  commg  within  this 
section  is  that  of  Mr.  F.  A.  Benford, 
which  consists  in  an  exhaustive  mathe- 
matical and  graphical  investigation  of 
various  problems  in  illuminating  engi- 
neermg  calculations  ;  a  number  of 
charts  are  given,  showing  how  to 
calculate  the  illumination  of  inclined 
illuminated  planes. 

Illumination  and  Eyesight. 

Next  in  order  we  may  take  several 
papers  describing  tests  on  the  effect  of 
illumination  on  the  eye.  Dr.  P.  W. 
Cobb  shows  how  acuteness  of  vision  is 
affected  by  the  brightness  of  the 
illuminated  object,  and  by  contrast 
with  the  surroundings.  The  curious 
fact  is  noticed  that  surrounding  the 
test  object  by  a  surface  almost  as 
bright  as  them  tends  towards  improve- 
ment. In  fact,  under  certain  circum- 
stances, the  eye  can  see  more  clearly 
when  a  large  amount  of  light  falls 
into  it  from  outside  the  object  seen. 
A  somewhat  different  line  of  investiga- 
tion is  followed  by  Me.  C.  E.  Ferree, 
who  has  tried  to  analyze  the  conditions 
that  produce  discomfort.  He  has 
carried  out  comparative  tests  by  direct 
artificial  light  and  daylight,  and  finds 
that  by  artificial  illumination  acuteness 
of  vision  falls  off  progressively  in  the 
course  of  about  three  hours,  whereas 
by  daylight  no  appreciable  change  was 
noticed.  The  chief  defect  in  artificial 
light,   leading   to   this   fatigue,   seems 
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to  be  connected  witli  tlie  presence  of 
bright  liglits  in  the  field  of  ^'ision.  It  is 
also  nolireahle  that  the  exti'cine  regions 
of  the  retina  are  more  sensitive  to  such 
influences  than  the  central  area ;  in 
other  words,  brigiit  lights  seen  "  out 
of  the  tail  of  the  eye  "  are  particularly 
objectionable. 

A  comparison  between  natural  and 
artificial  light  is  undertaken  by  Dr. 
M.  LucKiESH.  A  number  of  compara- 
tive tests  on  the  distribution  of  natural 
and  artificial  light  are  given,  and  it  is 
interesting  to  notice  that  the  resem- 
blance between  daylight  conditions  and 
those  prevailing  by  direct  artificial 
illumination  are  very  similar.  There  is, 
however,  a  great  difference  in  the  ratio 
of  upward  and  downward  light  in  the 
two  cases. 

Some  interesting  particulars  of  the 
ratios  of  brightness  of  adjacent  objects 
by  artificial  light  and  in  the  day- 
time are  given  as  follows  : — 


Sun  at  zenith 
Blue  sky 
Sun  at  5  deg. 
Blue  sky 
Sun  at  zenith 
Bright  cloud 


=  300,000 


=  1,000 


=  30,000 


Bright  cloud 


=  10 


Blue  sky 

Tungsten  filament 

=  150,000 

Bright  ceiling 


Frosted  tungsten  lamp 
Bright  ceiling 
Overcast  sky 
Brightest  object  in  room 


=500 


=  10 


It  will  be  recalled  that  Weber  has 
recommended  that  this  ratio  ought, 
preferably,  not  to  exceed  100,  in  order 
that  glare  may  be  avoided. 


General  Illuminating  Engineering. 

Turning  next  to  papers  on  general 
lighting  problems,  we  may  take  first, 
that  by  Mr.  E.  L.  Elliot  on  'The 
Determination  of  Luminous  Efficiency.' 
Luminous  efficiency,  as  applied  to 
interior  lighting,  is  a  somewhat  un- 
certain phrase.  It  has  sometimes  been 
used  to  denote  the  percentage  of  the 
total  light  falling  on  the  working  plane. 
But  horizontal  illumination  is  not 
always  the  most  effective.  For  example, 
lighting  is  often  carried  out  on  sloping 
desks.  Mr.  Elliot  therefore  proposes 
that  one  should  make  a  measurement  of 
the  total  amount  of  light  reaching  an 
object  from  points  above  the  plane  in 
which  the  object  is  situated.  He  has 
tried  a  special  instnnnent  for  deter- 
mining this  quantity. 

Mr.  T.  W.  Rolph  deals  with  the 
principles  of  indirect  and  semi-indirect 
lighting.  Assuming  that  semi-indirect 
lighting  is  taken  as  fulfilling  the  most 
general  requirements  in  practical  light- 
ing, two  questions  arise  :  (1)  what 
proportion  of  the  light  should  be 
direct  ;  and  (2)  what  should  be  the 
photometric  distribution  of  the  light 
comprising  the  indirect  component. 
The  first  question  is  settled  mainly  by 
the  amount  of  direct  light  that  can  be 
permitted  without  causing  incon- 
venient reflection  off  more  or  less 
shiny  paper.  A  number  of  experi- 
ments were  made  by  three  different 
observers  and  with  different  qualities 
of  paper,  and  the  conclusion  reached 
that  regular  reflection  only  becomes 
appreciable  if  the  percentage  of  direct 
illumination  exceeds  15  per  cent.  A 
small  amount  of  direct  light  is  actually 
beneficial  in  order  to  give  more  definite 
shade.  Another  point  to  be  noted  is, 
that  semi-indirect  fittings  should  not 
cause  glare,  and  it  was  recommended 
that  the  intrinsic  brilliancy  of  the 
diffusing  surface  round  the  lamp  must 
not  exceed  that  of  the  ceiling.  This  is 
also  beneficial  with  a  view  to  avoiding 
inconvenient  specular  reflection. 

The  next  question  to  be  studied  was 
the  desirable  distribution  of  light  on 
the  ceiling  of  a  room.  The  white  ceilings 
tested  possessed  a  reflecting  power  of 
from  73  to  78  per  cent.  In  order  to  deter- 
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mine  the  effect  on  various  portions  of 
the  reflected  light,  the  ccUing  was 
divided  into  a  number  of  zones,  the 
adjacent  parts  being  blocked  out  with 
black  flannel.  The  distribution  of  light 
in  the  room  due  to  each  of  these  zones 
was  determined  separatelJ^  As  a  result 
of  these  considerations  the  authors 
present  what  they  consider  the  ideal 
polar  curve  of  light  distribution  for 
semi-indirect  units.  To  obtain  the 
highest  efficiency  and  good  diffusion, 
the  illumination  on  the  ceiling  should 
be  practically  uniform  from  180  dcg. 
(vertically  overhead)  to  140  deg.,  and 
should  gradually  fade  away  at  angles 
lower  than  105  deg.  The  light  beyond 
this  angle  is  liable  to  strike  the  walls, 
and  the  intensity  should  therefore  be 
fairly  low.  It  is  pointed  out  that, 
assuming  the  desirable  direct  com- 
ponent in  the  illumination  to  be  15 
per  cent,  the  actual  jDercentage  of 
directly  transmitted  light  from  the 
source  works  out  at  about  6  per 
cent.  These  requirements  are  met  by 
the  form  of  curve  suggested  by  the 
authors. 

Messrs.  C.  L.  Law  and  A.  L.  Powell 
have  collected  some  interesting  data 
from  over  800  small  shops  in  New  York 
and  around.  For  such  shops  elaborate 
recommendations  are  out  of  place. 
What  is  needed  is  a  set  of  approximate 
rules  by  which  the  main  essentials  of 
good  lighting  can  be  secured.  Photo- 
graphs were  taken  in  many  of  tlie 
shoj)s  visited,  and  data  are  f>resented 
for  the  illumination. 

Such  shops  may  be  grouped  as 
follows  : — 

(1)  Those  which  demand  equal  illu- 
mination on  the  side-wall  shelves  and 
on  the  counters,  such  as  bakeries, 
china,  delicatessen,  drug  and  grocery 
stores,  and  meat  markets.  If  a 
store  is  of  medium  width,  two  rows  of 
lamps  with  intensive  reflectors,  or  one 
row  of  multi-light  fixtures  with  wide 
arms,  will  be  satisfactorj^ ;  if  narrow, 
one  row  of  lamps  with  extensive 
reflectors. 

(2)  Those  which  demand  good  illu- 
mination on  the  counters,  with  a 
smaller  amount  of  light  flux  on  the 
side  walls,  such  as  cigar,  dry  goods, 
fish,    haberdashery,    jewellery,    pa\vn- 


broker,  and  stationery  stores,  rows  of 
relatively  small  lamps  with  intensive 
reflectors,  providing  localized  illu- 
mination with  reference  to  the  counters, 
serve  well. 

(3)  Those  stores  which  demand  the 
highest  intensity  on  the  wall  surface 
and  a  low^  general  illumination.  Art, 
music,  hardware,  and  paint  stoics  fall 
in  this  class.  Two  rows  of  relati\'ely 
small  lamps,  with  intensive  reflectors 
located  close  to  the  wall,  or,  if  very 
narrow,  one  row  of  lamps  with  dis- 
tributing reflectors. 

(4)  Those  which  demand  diffuse 
general  illumination.  In  this  class  are 
clothing,  confectionery,  florist,  furni- 
ture, novelty,  mfllinery,  tailor,  shoe, 
trunks  and  leather,  wine  and  liquor 
stores,  and  restaurants.  Decorative  fix- 
tures and  equipment,  or  simple  units 
arranged  for  even  illumination  on  the 
theoretical  working  plane,  may  be 
provided. 

(5)  Those  stores  in  which  localized 
lighting  is  needed,  as  in  barber  shops, 
hairdressing  and  manicuring  establish- 
ments. 

The  Table  on  next  page  gives  a 
summary  of  the  data  collected. 

The  report  of  the  Illumination  Com- 
mittee of  the  Association  of  Iron  and 
Steel  Electrical  Engineers  is  concerned 
mainly  with  methods  of  presenting 
data  about  illuminants.     For  example  : 

It  is  recommended  by  the  Committee 
(1)  that,  in  judging  lamp  size,  the 
mean  lower  hemispherical  candle-power 
or  the  downward  Imnens  be  used,  in 
conjunction  with  at  least  the  average 
inherent  deterioration  of  the  lamp 
during  the  life  or  trim.  The  liability 
of  the  lamp  to  acquire  deteiioration 
can  be  judged  on  the  basis  of  the  me- 
chanical construction  until  acquired 
deterioration  data  is  available. 

(2)  That  the  illumination  curve  for 
the  height  at  which  the  lamp  must 
be  used  be  employed  to  check  the  even- 
ness of  the  illumination  from  the  lamp 
and  the  utilization  of  the  light. 

(3)  That  manufacturers  be  encouraged 
to  subniit  candle-power  distribution, 
illimiination,  and  deterioration  curves 
on  flluminants. 

(4)  The  manufacturers  be  urged  to 
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submit  constants  or  spacing  tables  for 
the  use  of  lamps. 

(5)  That  illumination  tests  be  en- 
couraged by  the  members  for  the 
purpose  of  obtaining  data  on  deteriora- 
tion. 

(6)  That  the  A.sso3iation  co-operate 
with  the  Illuminating  Engineering  So- 
ciety by  encouraging  such  tests,  and 
by  presenting  from  time  to  time  for 
discussion  and  solution  the  problems 
of  the  members. 


obtained  throughout  the  buildings  are 
given. 

It  may  be  noted  that  semi-mdirect 
ligliting  is  largely  used,  and  the  fittings 
were  specially  desigired.  The  outside 
of  the  building  is  illuminated  by  6-6- 
amp.  luminous  arc  lamj)s,  the  rays  of 
which,  falling  on  the  white  building, 
are  stated  to  make  a  pleasant  contrast 
with  the  yellower  light  of  the  tungsten 
lamps  seen  though  the  windows.  Three 
hundred  feet  above  the  street  in  the 


Illumination  Data 

FOR  Shops 

(C.  L.  Law 

AND  A.  L.   POWEl,L  ). 

No.  investi- 

Watts per  square 

cot. 

Fecora- 

Type  of  Stores. 

gated. 

Max.                  Mill. 

Aver. 

mended. 

Art  stores        

14 

202 

0-40 

101 

1-3 

Bakeries          

29 

1-74 

0-25 

0-82 

0-8 

Barber 

34 

2C.2 

0-51 

1-23 

— 

Cigar      

29 

2-00 

0-39 

1-4.-5 

1-4 

Clothin?           

78 

312 

0-27 

1-37 

lo 

Confectionery 

30 

2-38 

0'2G 

U97 

\V 

Delicatessen 

29 

3-36 

0-37 

MI 

11 

Drug       

24 

1-85 

0-43 

1(11 

1-2 

Dry  Goods       

28 

2-50 

0-69 

1-26 

10 

Florist 

13 

1-59 

0-48 

1-07 

11 

Grocery 

53 

273 

0-30 

0-98 

10 

Haberd.ashery 

23 

495 

0-60 

1-43 

1-7 

Jewellery         

2(5 

4.38 

0  50 

1-54 

ri; 

Meat  Markets 

32 

2-42 

0-40 

0',}1 

0-9 

Millinery          

27 

416 

0  30 

1-28 

1-3 

Music     

11 

1-85 

0  60 

1-05 

1-1 

Restauraut       

27 

3-20 

0-42 

1-OS 

1-1 

Shoe       

31 

187 

0-36 

0-98 

10 

Stationery        

35 

2-40 

0-45 

1-02 

1-0 

Wines  an  1  Liquors 

25 

2-89 

0-40 

120 

1-0 

It  may  be  noted  that  in  both  the 
years  191 1  and  1912  the  Association 
has  devoted  a  special  day  to  illumina- 
tion, and  there  is  no  doubt  that  the 
information  derived  has  been  of  con- 
siderable assistance. 

The  last  paper  to  be  noticed  is  that 
of  Mr.  W.  d' a.  Ryan,  on '  The  Lighting 
of  the  Buffalo  General  Electric  Build- 
ing.' Complete  plans  showing  the  ar- 
rangements of  points  and  illumination 


tower  there  are  three  searchlight  pro- 
jectors on  a  revolving  platform,  by 
which  flashes  of  various  colours  can 
be  obtained.  The  watts  per  square  foot 
for  the  entire  building  average  1-4. 
The  total  area  is  76,800  sq.  ft.,  and 
the  connected  load  108  k.w.  The  illu- 
mination is  seldom  less  than  4,  or  more 
than  6  foot-candles,  except  in  the 
drawing  office  where  it  is  somewhat 
hisher. 


The  Exhibition  of  Portable  Acetylene  Lamps. 

The  "  Office  Central  de  1' Acetylene  "  issued  to  those  interested  iii  the  exliibi- 

has  organised  an  exhibition  of  portable  tion,  and  applications  to  show  apparatus 

acetylene   apparatus    whicli  is  to  take  will  be  entertained  up  to  Xovember  20th. 

place  on  December  12th  to  14th,  1912.  All    communications    relating  to    this 

A  special  section  wiU  be    devoted   to  exhibition  should  be  addressed  to  the 

apparatus  of  interest  to  railway  com-  "  Office  Central  de    1' Acetylene,"  104, 

panics.     Cards   of    invitation    will   be  Boulevard  de  Cliehy,  PariSj 
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British  Commercial   Gas  Association. 

First  Annual  Meeting. 


The  First  Annual  General  Meeting 
of  tlie  British  Commercial  Gas  Associa- 
tion, ojiened  on  Tuesday,  October  8th. 
Space  does  not  permit  us  to  give  a  very 
detailed  account  of  the  proceedings,  for 
which  readers  may  be  referred  to  tlie 
reports  published  in  The  Gas  World 
and  in  The  Journal  of  Gas  Lighting. 

After  addresses  of  welcome  to  Man- 
chester and  Salford,  a  resolution  \\as 
presented  to  Mr.  R.  G.  Shadbolt, 
the  Past  President  of  the  Institution 
of  Gas  Engineers,  expressing  apprecia- 
tion of  his  service  during  the  year. 
This  Mas  read  by  Mr.  F.  W.  Good- 
enough,  and  Mr.  Shadbolt  briefly 
replied. 

Inaugural  Address. 

The  first  President  of  the  Associa- 
tion. Mr.  Corbet  Woodall,  then  rose 
to  deliver  an  address  in  which  he  alluded 
to  the  remarkable  service  whicli  the 
Association  would  be  able  to  render  to 
the  gas  industry. 

At  this  meeting,  lie  said,  there  were 
assembled  the  most  comprehensive 
and  representative  body  of  gas  men 
ever  brouglit  together  for  any  purpose. 
The  Association  marked  the  beginning 
of  a  new  policy.  Prominent  among  its 
aims  would  be  the  question  of  co- 
operative advertising,  but  it  was  also 
necessary  to  ensure  that  customers 
should  receive  the  best  possible  value 
for  their  purchase,  and  it  was  to  organize 
the  service  of  the  gas  industry  yet 
more  completely.  The  issue  of  the 
gas  Bulletin  would  serve  to  illustrate 
work  that  the  Association  was  pre- 
pared to  do.  National  publicity  was 
complementary  to  local  publicity.  The 
Association,  worlcing  on  general  lines, 
would  stimulate  progress  in  other 
sections  of  the  country.  All  sections 
of  the  public — Government  officials, 
architects,  school  teacliers,  and  sanitary 
authorities — ought  to  be  approached. 

Mr.  F.  W.  Goodenough  presented 
the  first  annual  report.  He  explained 
that  the  Association  already  received 
the  support  of  256  municipal  and 
company  undertakings  and  substantial 
work  in  the  direction  of  publicity  had 


already  been  done.  The  Association 
was  already  returning  full  value  to  its 
supi)orters. 

Yalue  of  Unity  and  Co-operation. 

'■  It  is  creating  among  all  who  enter 
into  its  work — all  who  follow  its  opera- 
tions with  interest,  who  read  and  con- 
tribute to  its  Bulletin,  who  make  use 
of  its  services  and  render  service  to  it — 
a  spirit  of  unity  and  co-operation,  an 
increased  and  increasing  enthusiasm  for 
progressive  methods,  and  a  higher 
standard  of  service  to  the  public, 
which  are  bound  to  be  of  value  to  the 
individuals  themselves,  to  the  under- 
takings they  serve,  and  to  the  industry 
as  a  whole. 

Moreover,  the  Association  is  not 
merely  an  instrument  of  publicity, 
though — be  it  said  to  those  who  are 
inclined  to  regard  publicity  work  as 
beneath  the  dignity  of  the  gas  profes- 
sion— advertising,  once  a  blatant  busi- 
ness associated  principally  with  quack 
remedies,  is  in  a  rapidly  increasing 
measure  becoming  an  honourable  and 
scientific  profession,  based  upon  trutli 
and  honesty,  and  to-day  forms  an 
integral  part  of  every  progressive  busi- 
ness. Tlie  Association  is  also,  as  its 
first  conference  is  designed  to  prove, 
a  valuable  organization  for  the  mutual 
study  and  discussioa  of  the  high 
politics  of  commerce,  and  for  tlie 
perfecting  of  profitable  public  service. 

The  work  of  the  Association  is 
complementary  to  that  of  the  Institu- 
tion of  Gas  Engineers,  and  of  vital 
importance  to  the  whole  industry.  It 
is  no  use  manufacturing  cheaply  that 
which  you  cannot  sell." 

Mb.  Alexander  Wilson  (Glasgow), 
Mr.  Kendeick  (Stretford),  and  others 
si^oke  in  the  brief  discussion  that 
followed,  and  the  report  and  accounts 
were  adopted. 

Defence— not  Attack. 
Then  followed  a  paper  by  Mb.  H.  J. 
Yates  on  the  '  Amis  and  Claims  '  of 
the  British  Gas  Association.  Mr.  Yates 
laid  stress  on  the  value  of  using  bona 
fide   statements    of   the    claims    of    an 
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illumiiiaiit,  and  dismissing  all  mis- 
leading contentions.  The  matter  was 
one  whicli  appealed  to  all  concerned 
in  municipal  electric  management,  for 
they  were  in  a  position  to  hold  the 
balance  between  gas  and  electricity, 
and  to  recognize  the  legitimate  sphere 
of  each  and  their  respective  advantages. 
"  We  shall  attack  no  man  ;  and  no 
industry ;  our  task  is  not  to  make 
attacks,  but  to  repel  them.  We  only 
need  to  spread  the  truth  about  gas, 
and  that  truth  will  carry  conviction 
Avith  it." 

Later  Mr.  Yates  added  :— 

"  Our  advertising  being  defensive, 
and  not  offensive,  will  not  meddle 
with  electricity  where  (as  in  such 
circumstances  would  be  the  case)  elec- 
tricity does  not  attack  gas.  Gas  and 
electricity  have  each  its  own  sphere. 
There  are  two  classes  of  people  chiefly 
who  are  to  be  addressed  by  the  Associa- 
tion's advertisements — those  who  are 
not  using  gas  at  all,  and  those  who  are 
not  yet  using  it  for  all  the  purposes 
for  whicli  they  could  with  advantage 
do  so.  Now  this  advertising  is  not 
going  to  capture  business  from  the 
electric  department ;  it  is  going  to 
create  absolutely  new  business." 

It  was  proposed  that  the  Association 
would  cover  and  tabulate  information  of 
value  bsaring  on  the  interest,  uses,  and 
advantages  of  gas,  in  a  way  which 
individual  local  gas  authorities  and 
officials  could  not  do.  When  a  local 
gas  undertaking  finds  itself  confronted 
with  a  difficult  problem  it  can  always 
api^ly  to  the  Association  for  assistance. 

Laboratories  and  Testing  Rooms. 

It  was  essential  that  the  under- 
taking sliould  have  a  thoroughly  able 
technical  man  on  its  staff  to  deal  with 
such  matters.  It  was  also  hoped  that 
the  Association  would  presently  have 
available  laboratories  and  testing  rooms 
of  its  own,  so  that  it  could  test  at  first 
hand  new  inventions,  and  place  a  hall- 
mark on  various  kinds  of  gas  apparatus 
— a  hall-mark  which  would  naturally 
be  a  valuable  indication  that  the 
apparatus  had  been  adequately  tested. 
The  Association  appealed  both  to 
those  who  had  to  sell  gas  and  those  who 
were  concerned  with  implements   and 


apparatus,  and  many  instances  could 
be  quoted  in  which  the  general  influence 
of  the  Association  had  benefitted  local 
business. 

In  the  discussion  which  followed, 
Mrs.  Cloudesley  Brereton,  tlie  editor 
of  the  Association's  Bulletin,  laid  stress 
on  the  importance  of  having  at  com- 
mand full  information  to  be  embodied 
in  articles  not  only  in  the  Bulletin, 
but  also  in  the  general  press.  Mr. 
H.  M.  Thornton,  speaking  as  a  manu- 
facturer, rejoiced  that  the  day  had 
dawned  when  the  gas  engineer  and  the 
manufacturer  of  gas  plant  and  appliances 
would  co-operate  together.  Mr.  Leon 
CtASter  (Editor  of  The  Illuminating 
Engineer)  expressed  the  belief  that 
there  was  ample  room  for  the  develop- 
ment of  both  gas  and  electricity.  He 
was  glad  to  see  that  the  recognition 
was  gaining  ground  that  it  was  a 
waste  of  time  to  attack  other  systems 
of  lighting  ;  that  it  was  much  better 
to  concentrate  effort  on  bringing  for- 
ward trustworthy  evidence  of  the  special 
uses  of  an  iiluminant.  He  fully 
believed  also  that  in  securing  publicity 
there  should  be  some  form  of  co-opera- 
tion, so  as  to  avoid  presenting  to  the 
public  contradictory  and  bewildering 
statements.  The  Association  would 
doubtless  do  much  to  promote  these 
ends,  and  if  it  went  about  its  work 
in  that  spirit,  it  would  have  his  good 
wishes. 

Among  others  wlio  spoke,  Mr. 
Thomas  Glover  (Norwich)  mentioned 
some  instances  of  valuable  work  being 
secured  through  general  advertisements, 
and  Mr.  H.  Bloor  (Carlisle)  laid  stress 
on  the  need  for  educating  municipal 
councils  in  lighting  matters. 

Mr.  S.  R.  Barrett  (Birmingham) 
urged  that  one  direction  in  which  the 
Association  might  be  guided  is  that  of 
educating  gas  fitters.  More  and  better 
trained  men  were  needed. 

Good  Window  Displays  Essential. 

Mr.  G.  Clarry  (Cardiff)  read  a  paper 
on  showrooms  in  relation  to  gas  supply. 
He  gave  an  account  of  the  equipment 
at  Cardiff,  lajdng  stress  on  the  value 
of  effective  window  displays.  In  this 
connexion  he  remarked  : — 
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"  We  find  that  a  regular  succession 
of  attractive  windows,  of  original  and 
striking  design,  will  grow  to  be  a  subject 
of  interest  and  remark  with  the  public. 
It  is  important  that  the  window  should 
be  dressed  according  to  season  ;  and 
there  is  no  limit  to  the  exercise  of 
ingenuity  and  taste.  The  use  of  plants 
is  specially  recommended.  A  special 
arrangement,  by  which  the  front 
window  was  set  out  as  a  dining-room — 
having  the  table  decorated  with  fresh- 
cut  flowers  and  fruit — proved  an  effec- 
tive advertisement.  Incidentally,  it  was 
somewhat  costly  ;  but  the  expense  was 
fully  justified  by  the  amount  of  interest 
it  aroused.  For  winter  evenings,  an 
illuminated  flashing  device,  or  a  lantern 
screen  exhibit,  with  special  subjects, 
proves  an  effective  display.  The  adop- 
tion of  special  window  and  inside  dis- 
plays suited  to  particular  trades  in  the 
district,  is  worthy  of  attention." 

It  may  also  be  noted  that  a  specially 
appointed  officer  of  good  organizing 
capacity  would  in  general  bs  required 
to  deal  with  the  increase  in  work 
following  these  advertising  efforts,  and 
in  this  connexion  Mr.  Clarry  quoted 
three  important  "don'ts,"  namely: — ■ 

1.  Don't  ever  understaff. 

2.  Don't  overcrowd  your  goods. 

3.  Don't  display  dead  stock. 

In  the  case  of  small  works,  in  which 
it  may  be  impossible  to  set  up  a  show- 
room a  combined  disp'ay  might  be 
made  at  some  central  premises  in  the 
nearest  market  town. 

"  Every  showroom  would  bs  fully 
equipped  with  the  latest  and  best 
appliances,  all  of  which  are  to  be  at  the 
disposal  of  consumers  upon  terms 
which  would  be  either  gratuitous  or 
nominal.  Expert  instructors  would  be 
employed  in  teaching,  free  of  charge, 
prospective  consumers  the  way  to  use 
new  appliances  and  apparatus.  Demon- 
strations to  be  given  by  competent 
lecturers  on  current  subjects  of  interest 
to     gas     consumers.     Moving    picture 


displays  to  appear  both  in  the  windows 
and  in  the  lecture  room.  Lastly,  the 
entire  lighting  and  heating  of  every 
consumer's  premises  would  be  taken 
in  hand  from  the  gas  works,  free  of  all 
maintenance  charges." 

Mr.  Thomas  Canning  (Newport) 
remarked  that  improvement  was  needed 
in  gas  fittings.  At  present  many 
dozens  were  considerably  inferior  to 
those  sent  out  by  the  same  firms  for 
electric  lighting,  and  he  thought  there 
were  great  possibilities  in  this  direc- 
tion. Mrs.  Cloudesly  Erereton  gave 
evidence  to  the  same  effect.  In  visiting 
Harrod's,  Selfridge's,  and  other  large 
estabhshments,  she  had  been  struck  by 
the  fact  that  the  fittings  shown  for 
gaslighting  were  decidedly  less  pleasing 
than  those  for  electricity. 

Hygienic  Yalue  of  Gas  Lighting. 

Another  matter  which  was  brought 
prominently  forward  was  the  question 
of  the  hygienic  value  of  gas  lighting. 
Mr.  H.  K.  Creasy'  gave  an  account  of 
the  campaign  carried  out  in  London 
with  a  view  to  interesting  doctors  and 
hospita's  in  heating  by  gas — a  direction 
in  which  Mr.  F.  W.  Goodenough  had 
done  much  pioneering  work. 

Mr.  Goodenough  pointed  out  that  in 
order  to  follow  up  such  a  campaign 
good  service  was  essential. 

"  It  was  no  use  instituting  a  campaign 
amongst  medical  men,  or  any  other 
class  of  scientists,  unless  care  was  taken 
that  the  gas  fires  were  properly  fixed, 
and,  when  they  were  fixed,  kept  in 
proper  order.  No  amount  of  publicity 
or  canvassing  was  any  good  if  it  was 
not  backed  up  by  good  service,  and 
in  the  case  of  gas  fires  good  service  meant 
good  fixing  and  good  overhauling." 

Subsequently,  a  lecture  on  the 
hygienic  aspects  of  gas  in  home,  school, 
and  workshop  was  delivered  by  Prof. 
Vivian  B.  Lewes,  and  there  was  also  a 
paper  by  Mr.  A.  F.  Sheldon  on  '  The 
Science  of  Building  Business.' 
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Playing  Tennis  at  Night  by  Incandescent  Gas  Light. 

Bv   T.    J.    LiTLE,    JUN. 


Experiments  have  been  conducted 
over  a  period  of  several  months  to 
determine  wliether  or  not  it  -would  be 
practical  to  play  lawn  tennis  at  night 
on  courts  illuininated  by  Multiflex 
gas  arcs.  These  experiments  liave  cul- 
minated in  an  installation  where  four 
tennis  courts  are  lighted  at  the  Wood- 
bury Country  Club,  Woodbury,  New 
Jersey,  U.  S.,  the  gas  being  supplied 
by  the  Public  Service  Gas  Company. 

Tennis  is  becoming  so  popular  in 
America  that  it  becomes  difKcult  for  the 
average  business  man  to  enjoy  the 
game  even  on  Saturdays  and  holidays, 
the  courts  being  in  such  great  demand, 
and  it  was  with  the  idea  of  remedying 
this  situation  that  night  tennis  "was 
considered. 

The  lighting  of  a  single  court  would 
not  be  adequate  for  a  country  club, 
because  so  few  of  the  club  members 
could  take  advantage  of  the  court 
during  the  evening.  Moreover,  when 
more  than  one  court  is  lighted  the  illu- 
mination becomes  more  economical, 
as  the  light  over  one  court  contributes 
to  the  illumination  of  the  adjoining 
courts. 

The  lighting  of  single  private  tennis 
courts,  however,  is  perfectly  feasible. 
A  very  high  illumination  is  necessary  ; 
cheapness  is  therefore  a  very  important 
consideration.  Excellent  results  have 
been  obtained  with  powerful  incan- 
descent lamps. 

It  has  been  found  at  Woodbury  that 
the  courts  are  patronized  on  an  average 
of  three  liours  an  evening  witli  all 
courts  filled,  and  a  number  on  the 
waiting  list.  A  number  of  players 
interviewed  declared  that  they  enjoyed 
night  tennis  immensely  more  than  day 
tennis,  for  the  reason"  tliat  in  the  cool 
of  the  evening  they  did  not  become 
so  easily  fatigued.  From  the  social 
standpoint  it  may  also  be  considered  a 
great  success.  "There  are  quit«  a 
number  of  automobiles  stationed  along- 
side the  courts  every  night  watching 
the  game. 


The  nominal  charge  of  10  cents  per 
hour  per  player  will  more  than  cover 
all  expense  incidental  to  the  operation 
of    the     lamps.     Thus : — 

Cost  of  operating  two  courts  for  one  night. 
Cost  of  gas  at   |1'00   per  mo.  24  lamps 

(IScu.ft.  per  lamp)  three  hours  per  night  $1'29 
Maintaining  24  lamps  at  50  cents  per  mo. 

(•S12  00for25day.s) '48 

Total  for  two  courts  for  one  night $V77 

Revenue  from  two  courts  for  one  night. 
'^  players,  3  hours  at  10  cents  per  hour     ...    .?2'40 

When  the  proposition  for  supplying 
gas  for  night  tennis  was  put  up  to  the 
Public  Service  Gas  Company  they 
agreed  without  a  moment's  hesitation 
to  run  over  200  ft.  of  3  in.  main,  realiz- 
ing that  here  was  a  new  use  for  gas 
M'hich  promises  to  be  very  popular 
before  the  end  of  the  present  season. 

The  night  photograph  shows  the 
remarkably  high  and  uniform  illu- 
mination obtained  by  the  use  of  the 
Multiflex  gas  arc  lamp.  In  taking 
the  picture  it  required  but  one  and  a 
half  minutes'  exposure  on  a  very  dark 
night,  by  the  light  of  the  lamps  alone. 
The  installation  is  designed  to  include 
standard  material  both  in  lamps  and 
piping.  Any  pipe  shop  can  turn  out 
the  work  promptly.  The  uistallation 
shown  in  the  photograph  was  made 
in  two  days,  all  the  pipe  being  cut  in  the 
pipe  shop  and  the  poles  being  assembled 
and  erected  on  the  ground. 

It  will  be  noted  that  with  the  excep- 
tion of  the  i^ole  alongside  of  the  net 
jjosts,  there  are  no  posts  near  the  side 
lines,  the  mast  arms  extending  far 
out  from  either  side  of  the  central 
poles  taking  the  place  of  objectionable 
side  poles.  Installations  can  be  made 
by  following  the  instructions  m  the 
accompanying  diagram. 

As  sho^\■n.  the  poles  are  made  up 
of  standard  pipe  imbeded  in  concrete, 
each  pole  extending  3  ft.  below  the 
siniace.  The  gas  is  taken  into  the 
pole  1  ft.  below  the  surface,  leaving  a 
24  in.  drop  at  the  base  of  each  pole. 
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A  plug  outlet  is  located  at  the  ground    where    the     courts     are    immediately 
level  so   that  a  rubber  hose  may  be    alongside  of  each  other  the  number  of 


inserted  for  pumping  out  the  drips  on 
each  pole.  The  pipe  line  is,  of  course, 
dripped  to  the  meter,  mIucIi  is  located 
in  the  basement  of  the  club  house  about 
100  ft.  from  the  court.  The  posts  are 
painted  white  to  match  the  white  and 


lamps    may    be    greatly    reduced    as 
foUows  : — - 


1 

court  16  lamps 

gas  consumption  288  cu 

ft 

pel 

hr 

2 

„     2-t      „ 

11            .J 

432 

, 

, 

3 

„      32      „ 

"            » 

576 

, 

4 

.,     -10     „ 

„            „ 

720 

, 

Tennis  Court  by  Dayliglit. 


Tlie  same  Court  by  incandescent  gas  light. 


gold  five-burner  Welsbach  Multiflex 
lamps  with  which  this  mstallation  is 
equipped.  Lamps  are  all  hung  on 
ball  joints,  whicli  insures  them  hanging 


In  the  installation  shown  above 
only  two  courts  out  of  four  were  to  be 
liglited,  but  when  the  installation  was 
made    it    was    found    that    the    entire 


perfectly  vertical,  and  which  are  found  four  courts  could  be  used,  the  centre 

by  experience  to  absorb  vibration.  two    courts,    of    course,    being    better 

It  will  be  noted  that  sixteen  lamps  iUuminatecJ. 
^re  required  to  Ught  a  single  court,  but 
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Modern  Electric  Show-Window  Lighting. 


During  the  last  few  jeais  i-hop  window 
lighting  in  the  West-End  of  London 
has  advanced  to  a  fine  art.  The  same 
may  be  Eaid  of  the  great  continental 
cities,  and  we  have  also  published 
photographs  from  time  to  time  of  good 
examples  of  store-lighting  in  the  L^nited 
States.  Ever^-where  the  advantage  of 
good  lighting  as  a  means  of  attracting 
custom  is  receiving  attention.  Modem 
methods  of  illumination  and  improved 
means  of  transit  now  bring  crowds  into 
the  streets  by  night,  and  a  substantial 
portion  of  the  trade  is  done  in  the 
evening  by  artifical  light. 

It  is  now  recognized  that  tasteful 
and  well-lighted  windo-\^s  form  one 
of  the  best  possible  methods  of  adver- 
tising. Not  only  do  they  serve  to 
interest  people  during  the  hours  of 
custom,  but  even  after  the  shop  is 
closed  they  may  still  be  lighted  up 
and  attract  the  notice  of  passers-by, 
in  this  way  helping  to  increase  interest 
in  the  establishment,  and  enabling  the 
best  possible  value  to  be  gained  from  a 
prominent  position.  Clearly  it  would 
be  false  economy,  after  securing  a  valu- 
able and  expensive  site,  to  lose  part  of 
the  advantages  it  presents  by  w  ant  of 
attention  to  the  lighting. 

Among  the  many  striking  displays  in 
London  an  excellent  example  is  that  to 
be  seen  at  Harrod's  Stores.  The  frontage 
facing  the  Brompton  Road  occupies 
about  400  ft.,  and  the  groiind  floor- win- 
dows are  kept  brilliantly  illuminated  up 
till  II  o'clock.  Right  up  to  this  time 
people  gather  in  knots  on  the  pavement, 
and  earlier  in  the  evening  the  crowd  is 
often  very  dense.  The  upper  windows 
are  shown  illuminated  in  this  photo- 
gi-aph,  but  have  been  undressed.  They 
are,  however,  always  fullj'  dressed 
until  six  o'clock,  and  provide  an 
attractive  spectacle  for  peoj^le  liding 
on  the  tops  of  buses. 

Fig.  1  shows  a  general  view  of  the 
whole  frontage,  and  Figs.  2,  3  and  4 
show  typical  windows.  The  photo- 
graphs   bring    out    the    excellence     of 


the  lighting,  and  do  justice  to  the 
striking  appearance  of  the  display, 
but.  of  course,  can  give  no  idea  of 
the  exquisite  niingling  of  colours  to  be 
seen.  It  will  be  observed  that  in 
these  windows  the  highest  foim  of 
dressing  is  expressed.  That  is  to  say, 
the  contents  of  the  windows  are  fre- 
quently changed,  and  an  attempt  is 
made,  not  to  give  a  catalogue  of  the 
goods  in  the  shop,  but  to  show  some 
specially  attractive  arrangement,  a  few 
choice  samples,  such  as  are  bound  to 
attract  the  attention  of  passers-by. 
A  great  deal  of  care  is  given  to  the 
dressing  of  these  windows.  People 
know  that  something  new  is  always 
to  be  seen,  and  are  on  the  look-out 
for  it. 

The  method  of  lighting  by  concealed 
lamps  at  the  top  of  the  window  is 
also  most  effective,  the  principle  being 
similar  to  that  utilized  on  the  stage. 
The  light  is  shed  on  the  goods,  but  the 
actual  lamps  are  kept  out  of  sight,  and 
their  presence  is  not  obtruded  on  the 
person  looking  in  at  the  window.  The 
illuminated  window  is  a  brilliant  object 
compared  with  the  comparative  dark- 
ness of  the  street  outside.  Indeed,  it 
is  recognized  that  the  drawing  power 
of  such  windows,  when  properly  lighted 
bj'  artificial  means,  is  considerably 
greater  than  in  the  daytime. 

Each  of  these  window-panels  has  an 
approxunate  front  area  of  about  150 
square  feet ;  it  is  lighted  by  twelve 
80  watt  tungsten  lamps,  placed  in  special 
patent  metal  reflectors,  made  by  the 
General  Electric  Co.,  Lmiited  (who  have 
also  sujiplied  similar  reflectors  to  Sel- 
fridge's),  arranged  somewhat  in  accord- 
ance with  the  accompanj-ing  sketch 
(Fig.  5).  The  consumption  of  electricity 
is  tbus  just  about  one-third  of  a  unit 
per  hour.  The  illumination  of  these 
windows  demanded  special  skill,  as  in 
most  cases  it  ^^"as  not  convenient  to 
make  use  of  a  light  opaque  background. 
The  effect  is  to  flood  the  window  with 
a  uniform  brilliant  light,  and  measure- 


!rfc<^ 


Cc  ' 


Fig.  1. — Uarrud's  Stores,    General  view  by  niylit. 


Fig.  2.— Window  fitted  with  ligiit  goods  at  the  same  Store,  illuminated  bv  concealed 
Tungsten  Lamps  in  special  mirror-glass  reflector, 


S'b^-" 


Fig.   3.— Corner  Windows,  coutaiiiiug  mainly  liglit  goods,  illuminated   by   tungsten 
lamps  iu  special  mirror-glass  reflector. 


B^IG.  4,— Another  window  also  liglited  by  concealed  lamps.    The  colour  combinations  in 
this  window  are  especially  tine. 


SHOW-WINDOW  LIGHTING. 


505 


I 


I 


I 


Fig.  .■}.  — For  Iftter-pii'ss  under  figure  see  the  original. 


nients  showed  that  the  surface  bright- 
ness of  the  lighter  objects  approaches 
15-20  foot-candles.  The  lighting  of  the 
upper  floor  windows  is  accomplished 
by  somewhat  similar  miethods,  except 
that  the  lamps  are  here  placed,  like 
stage  footlights,  at  the  base  of  the 
window,  so  that  they  cannot  be  seen 
from  the  street. 

In  conclusion,  a  word  or  two  may  be 
said  about  the  special  photographs  ac- 


companying this  article.  They  were 
taken  at  night,  entirely  by  the  artificial 
light  in  the  -ndndows,  and  the  exposure, 
&c.,  selected  with  a  view  to  accurate 
representation  of  the  apf)earance  of  the 
■windows  seen  by  night.  In  view  of  the 
well  kno\\n  difficulty  of  taking  such 
photographs,  when  people  and  traffic 
are  constantly  passing  in  front  of  the 
camera,  the  results  may  be  considered 
very  satisfactory. 
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Combined  General  and  Local  Lighting  in  the  St.  Louis 
Public  Library. 


In  a  recent  number  of  The  Electrical 
World  further  particulars  weve  given 
of  tile  electric  lighting  of  the  St.  Louis 
Public  Library,  and  we  are  indebted 
to  this  journal  for  the  accompanying 
photograj)h. 

At  the  meetings  of  the  Illuminating 
Engineering  Society  in  Great  Britain 
devoted  to  library  lighting  there  was 


f  ul  illumination  is  required,  the  general 
method  of  lighting  might  be  preferred. 
Perhaps  the  best  method  of  all  is  to 
provide  a  small  amount  of  subdued 
general  lighting,  and  to  add  to  this 
local  illumination  from  well-designed 
portable  lamps. 

This    method    seems    to    have    been 
utilized  in  the  St.  Louis  Library.     It 


much  discussion  as  to  the  comparative 
advantages  of  general  and  local  lighting. 
The  impression  seemed  to  be  that 
neither  system  was  best  in  all  circum- 
stances. For  example,  in  a  students' 
reference  library  local  [illumination  by 
well-shaded  table  lamps  might  be  best, 
but  for  the  news-room,  where  a  cheer- 


will  be  seen  that  the  general  illumina- 
tion is  provided  by  semi-indirect  opal 
bowls,  and  there  are  also  table  lamps 
on  the  resf>ective  benches.  The  opinion 
seems  to  be  gaining  ground  that  a 
moderate  general  illumination  of  this 
kind  may  be  very  conveniently  pro- 
duced by  semi-indirect  methods. 
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Bead  Illuminated  Signs. 

By    ax    ExcINEERIXG    CoRRESruXDEXT 


In  the  last  five  years  the  number  of 
illuroinated  signs  in  London  has  multi- 
pHed  enormously.  It  is  true  that  we 
cannot  rival  the  pjTotechnic  displays 
of  New  York,  and  our  advertising  and 
spectacular  display  is  not  on  the  same 
scale  as  in  that  city.  But  at  the  same 
time  the  use  of  the  illuminated  signs  for 
every-day  practical  purposes — for  an- 
nouncements and  notices  of  all  kinds — 
has  made  great  strides,  and  considerable 
ingenuity  has  been  shown  in  their 
design. 


from  behind.  In  this  way  more  even 
distribution  of  hght  and  more  artistic 
results  are  secured  ;  and  it  is  naturally 
more  economical  in  energy  to  do  this 
than  to  compose  the  letters  of  actual 
lamp  filaments. 

One  device  which  has  proved  useful 
is  the  employment  of  spherical  glass 
beads,  which  can  be  set  in  any  desired 
pattern   and  hghted   from   behind   by 


Fh.:.  1."  ShowiDg  mfctliod  of  ccnstructing  Letttr 
Sign  of  spherical  beads  of  various  sizes. 

Most  of  us  can  remember  the  time 
when  the  electric  sign  invariably  took 
the  form  of  words  outlined  in  bare 
incandescent  lamps.  For  a  long  time 
this  was  the  only  method.  More  re- 
cently such  signs  have  l)een  vastly 
improved,  and  considerable  economies 
made  by  using  low-voltage  miniature 
metallic  filament  lamps.  But  among 
the  most  effective  signs  of  to-day  are 
those  in  which  the  lettering  is  Hghted 


Fia.  2.— Typical  Railway  Sign,  showing  appear- 
ance by  night  when  illuminated. 

a  few  incandescent  lamps  in  a  metal 
box  with  a  whitened  interior.  By 
the  courtesy  of  Mr.  R.  F.  Venner 
some  examples  of  the  Venner  signs 
which  utilize  this  method  are  here 
reproduced.  Figs.  1  and  2  are  photo- 
graf)hs  of  Uvo  signs  inspected  at  the 
Company's  offices,  and  specially  taken 
for  this  article.  The  first  illustration 
shows  a  single  letter  made  from  beads 
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of  various  sizes,  the  second  a  typical  tlie    sign    to    be    seen    from    oblique 

sign   for   tlie   Lancashire   &   Yorkshire  angles    much      more    easily.       Beads 

Railway,  such  as  are  being  used  out-  of    various    sizes   can   be   used.       This 

side  many  of  the  underground  railway  is    necessary    in    order     to    follow    a 

stations  in  London.  pattern    or   figure    exactly,    and   it   is 

The  essential  principle  in  these  signs  also    an    advantage    in    differentiating 

is  the  use  of  spherical  beads     riveted  between  headhnes  and]subsidiary  matter 

into    the    iion    frame.     It   is    believed  in  an  announcement.     Ordinary  tung- 


FlG.  3.-The  well-known  Dead  Si-ii  at  tin.-  (.'..lii-euiu,  Lumlon.  iKuiiiiiuitf.l  I'l' 


rl  inil  Ijv  aiclauip? 


that  this  spherical  shape  is  essential 
in  order  to  secure  uniform  brightness 
of  the  beads  from  whatever  direction 
they  are  observed.  It  it  also  stated 
that  the  fact  of  the  bead  pro- 
jecting    from     the     surface     enables 


sten  lamj^s  are  commonly  employed, 
but  the  whole  sign  can  be  coloured  by 
merely  substituting  tinted  lamps,  An- 
other device  is  to  streak  the  .sides  of 
tlie  lamps  w'ith  lacquer  of  various 
colours.     The    beads    then    appear    to 
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be  tinted  in  various  colours,  and  the     heavy  liglits  are  not  required  for  vehicles 
hues  shift  according  to  tlie  direction     of  tliis  tj'pe.     In  a  very  short  time  I 
from   which    the   sign   is   viewed.     At     expect  to  see  this   mode  of   publicity 
close   quarters   (as   in   Figs.    I   and   2) 
the  separate   beads   can   be   seen.     At 
a  distance,  however,  the  luminous  dots 
run  into  one  another,  and  the  design 
appears  continuous. 

The  remaining  illustrations  show 
several  typical  installations  of  these 
signs. 

Fig.  3  is  a  night  view  of  the  well" 
known  sign  at  the  Coliseum.  It  is 
interesting  because  of  its  size,  and 
because  arc  lamps  are  used  to  illumi- 
nate its  interior.  Fig.  4,  the  "  paripan  " 
sign,  is  of  interest  as  being  the  very 
first  sign  of  the  kind  to  be  put  up  in 
London.  Fig.  5  shows  another  de- 
parture. It  is  a  tramcar  in  Cardiff, 
bearing  an  illuminated  bead  advertise- 
ment instead  of  the  customary  ena- 
melled iron  placards.  In  the  above 
case  special  lamps  were  jirovided,  but 
it  is  conceivable  that,  with  care,  the 
lamps  used  to  light  the  interior  of  a 

tram  might  be  used  for  this  purpose.         „      ,     ^,    c    ,  ,t  ■      ■    i  n   i  •    t     j 

^     ,    ,  .   .  .  .         ^  Fig.  4.— The  first  Venner  sign  installea  lu  Loadon. 

The  possibilities  of  illuminated  signs 
on  moving  vehicles  seem  to  hardly  be 
sufficiently  recognized  as  yet.  We  may 
close  this  article  by  quoting  the  words 
of  a  recent  correspondent  in  The  West- 
minster Gazette  on  this  subject ; — 

"  In  one  direction  I  fancy  there  is 
going  to  be  a  great  demand  for  cars 
which  manufacture  their  own  light. 
The  possibilities  for  advertising  which 
lie  in  this  direction  can  scarcely  bo 
estimated.  In  city  streets  a  vehicle 
can  have  placards  brilliantly  illuminated 
by  filament  lamps  or  can  carry  trans- 
parent advertisements  lighted  from 
behind.     These  have  been  experimented 

with   ah-eady,   but   in   most  cases   the  J-^uy -Appiirat.o.i  of  bead  s.gu  to  a  tmmcar  it 
light  has   been  obtained  from   storage 

batteries.  A  dvnamo  run  from  the  very  popular  with  some  of  the  big 
engine  can  provide  ample  electricity  for  advertisers,  and  the  first  to  adopt  it 
brilliant  illumination  to  the  whole  of  will  probably  reap  the  reward  of  their 
an  ordinary  van,  especially  as  powerful,     enterprise." 


;  -/GsKzrvik'-cs^^- 
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The    Luchaire    Petroleum   Standard    of  Light. 


We  have  received  from  M.  Guisclin.  an 
account  of  tlie  Luchaire  petroleum 
secondary  standard  light  used  in  tlie 
tests  described  by  him  in  the  October 
number  of  The  Illmnincding  Engineer 
(p.  453).  The  name  is  that  of  the  con- 
structor of  the  lamp. 

The  burner  utiHzes  a  double  current 
of  air,  and  gives  a  very  white  flame 
with  a  good  variety  of  illuminating 
oil.  The  burner  is  placed  in  a  lantern 
having  four  panes  one  being  furnished 
with  a  rectangular  aperture,  the  ex- 
posed area  of  which  can  be  altered 
by  means  of  a  small  metal  piece  moving 
between  two  vertical  guides.  In  one 
of  the  other  panes  there  is  an  observa- 
tion aperture,  covered  by  a  piece  of 
blue    glass,    through    which    one    can 


inspect  the  pane  and  adjust  its  height 
to  the  right  point. 

Before  using  the  lamp  for  photo- 
metric observations,  it  is  compared 
with  the  standard  Carcel  lamp,  which 
bums  colza  oil  under  certain  pre- 
scribed conditions.  A  nmnber  of  obser- 
vations are  taken  and  the  movable 
piece  in  front  of  the  window  of  the 
Luchaire  lamp  is  set  so  that  it  gives 
an  intensity  of  exactly  one  Carcel. 
The  sliding  piece  is  then  fixed  in  posi- 
tion by  a  small  drop  of  solder,  and  the 
lamp  is  ready  for  use.  Provided  the 
height  of  the  flame  is  kept  constant, 
and  the  same  quantity  of  petroleum  is 
used,  one  will  always  obtain  from  this 
lamp  exactly  the  same  light. 


Value  of  Proper  Direction  of  Light  in  Street  Illumination. 


Mr.  S.  B.  Langlands  speaks  of  the  duty 
that  he  derives  from  the  Kern  burner, 
under  Glasgow  conditions,  as  18  candles 
per  cubic  foot,  and  from  the  inverted 
burner  as  21  candles  per  cubic  foot. 
In  public  lighting  we  shall  soon  have 
to  discontinue  appraising  the  effi- 
ciencies of  burners  in  this  fashion,  and 
advance  to  measurement  that  tells  us 
something  more  about  the  efficiency  of 
burners  for  the  purposes  to  which 
they  are  applied.  The  mere  statement 
of  the  candle-power  of  the  source 
measured  on  the  horizontal  plane  is 
interesting,  but  really  of  little  value 
for  lamps  to  be  used  for  large  space 


illumination — such  as  streets.  The  dif- 
ference between  the  candle-power  of  the 
two  burners  as  presented  by  Mr. 
Langlands  is  over  10  per  cent,  but 
with  a  bundle  of  the  light  raj's  of  the 
one  tending  upwards,  and  a  greater 
proportion  of  the  light  rays  of  the  other 
tending  in  the  opposite  direction,  the 
values  of  the  burners  have  a  distinct 
difference  in  street  lighting  which  is 
not  disclosed  by  the  mere  statement 
of  the  horizontal  candle-power.  This, 
of  course,  is  all  fully  appreciated  at 
Glasgow,  as  is  testified  by  the  gradual 
adoption  of  inverted  burners. — Journal 
oj  Gas  Lighting. 


An    Illuminated  Aeroplane    Fete. 

An    interesting   development   in   aerial  The    aeroplanes   carried   search   lights, 

flight  is  the  illumination  of  the  aero-  and    were    outlined    by    small    electric 

planes  themselves  at  night  time.     This  lamps.     The     power     for     these     was 

plan  has  great  spectacular  possibilities,  supplied    from    a    series    of    portable 

A    remarkable    demonstration    took  accumulators  carried  on    the  machines, 
place  at  Hendon  on  September  26th. 
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Some  Simple  Illumination  Devices  in  Use  at  the  Crawford 
Technical  Institute,  Cork. 

By  the  courtesy  of  Mr.  C.  E.  Green-  light  and  artificial  light  being  repro- 
slade,  Head  of  the  Electrical  Engineering  duced  side  by  side.  The  source  of 
Department  at  the  Crawford  Technical    light  is  placed  on  the  top  of  the  arch, 


Fig.  1.— Porch  illuminated  at  night. 


-A  dayliglit  view  of  the  same  porch. 


Institute,  Cork,  -n-e  have  received  some  and  the  fitting  does  not  obtrude  itself 
interesting  illustrations  of  several  in-  on  the  notice  of  visitors  in  the  daytime, 
genious   devices   contrived   by   him   at    But  at  night  the  brightly  illuminated 


Fig.  3.— Showing  simple  device  for  illumiaating 
balances  in  the  chemical  laboratory. 


Fig.  4.— Showing  simple  device  for  illuminating 
balances  in  the  chemical  laboratory. 


this  institution.  The  first  of  these  arch  attracts  attention  from  the  road, 
shows  the  lighting  adopted  at  the  front  and  guides  people  to  the  entrance  at 
entrance,   photogi'aj)hs  taken  by  day-    once.     It  will  also  be  noticed  that  the 
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actual   lamp   is   not   visible   to   people  methods  will  often  do  all  that  is  neces- 

inside   the   porch,   but  it  enables   any  sary.     The  view  on  the  right  shows  a 

visitor  coming  to  the  door  to  be  recog-  point  in  a  long  passage  at  which  a  step 

nized  at  once.  occurs.     Originally    this    was    difficult 

The  second  illustration  shows  a  very  to  distinguish  from  a  distance  owing 

simple  device  employed  in  the  chemical  to  the  fact  of  the  upper  and  lower  levels 

laboratories      for      illuminating      the  of  the  floor  having  almost  exactly  the 

balances.     A  tantalum  lamp  is  placed  same  tone.     In  the  photograph  on  the 

in    a    batten    holder    on    a    weighted  left   the   step   might   actually   not   be 


Fig.  5. — The   piece   of  cardboard   mark: 
step  which  is  difficult  to  see. 


the         Fig.  (>.— The  same  step  made  visible  by  a  white 
line  extending  some  distance  up  the  wall. 


base  block,  and  fitted  with  a  curved 
whitened  zinc  shade  as  sho\\n.  The 
lamp  is  then  completely  screened  from 
the  student's  eyes,  and  the  reflection 
from  the  wall  on  the  bench  is  quite 
sufficient  to  enable  him  to  write  in  the 
notebook. 

The  remaining  illustration  is   inter- 
esting   as    showing    how    very    simple 


recognized  were  it  not  for  the  piece  of 
cardboard  set  up  to  mark  the  place. 
Taking  a  hint  from  The  Illuminating 
Engineer,  Mr.  Greenslade  added  a  white 
coating  to  the  step,  and  carried  this 
some  distance  up  the  wall,  as  shown 
in  the  illustration  on  the  right.  This 
proves  quite  sufficient  to  enable  people 
to  see  the  step  and  avoid  stumbling. 


Projecting  Illuminated  Signs  and  Lamps. 


In  a  recent  nujnber  of  The  Journal  of 
Gas  Lighting  jaarticulars  are  given  of  an 
interesting  case  relating  to  some  pro- 
jecting signs  outside  the  premi.scs  of  the 
Clark  Bread  Company,  Brighton.  The 
Brighton  Coimcil  demanded  the  lemoval 
of  these  signs,  which  consisted  simply  in 
gas  lamps  having  the  name  "  Clark  " 
shown  on  them.  It  was  contended  that 
these  came  under  the  head  of  project- 
ing signs,  and  that  the  Council  had  a 
right  to  demand  their  removal. 

The    i^osition    is    a     peculiar    one. 
A  lamp  could  apparently  be  allowed 


to  remain  if  there  was  no  nalne  upon  it, 
but  if  the  fatal  word  "  Clark "  ap- 
peared upon  it  it  became  a  "  nuisance." 
It  was  contended  for  the  appellants 
that  the  action  contemplated  by  the 
Council  involved  an  unduly  rigid  in- 
terpretation of  an  old  Act  of  ParUa- 
ment  passed  for  an  entirely  different 
object. 

The  case  has  not  yet  been  decided. 
It  is  one  of  some  importance,  as 
such   signs    are   becoming   cxcecdinglv 
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The  Lighting  at  the  Machinery  Exhibition  (Olympia). 

By  an  Enljineeeing  Correspondent. 


At  the  various  exhibitions  recently 
held  at  Olympia  it  has  been  interesting 
to  notice  the  methods  of  lighting 
employed.  It  must  be  confessed  that 
as  yet  one  does  not  see  much  sign  of  a 
deliberate  attempt  to  fit  the  illumina- 
tion to  the  exhibit.  One  would  have 
supposed,  for  example,  that  at  the  Ideal 
Home  Exhibition  forms  of  lighting, 
and  types  of  shades  and  reflectors 
specially  suitable  for  private  house 
lighting,  would  have  been  on  show  ; 
and  that  the  opportunity  would  have 
been  taken  at  the  Engineering  Exhibi- 
tion to  use  methods  which  are  emi- 
nently adapted  for  factory  and  industrial 
lighting. 

Moreover,  the  lighting  of  a  stall  should 
be  mocUtied  accorchng  to  the  nature  of 
the  exhibit.  Dark  masses  of  metal, 
engines,  &c.,  commonly  require  a  high 
illumination  in  order  to  appear  at 
their  best,  and  the  nature  of  the  back- 
ground is  also  important.  It  cannot 
be  said  that  there  was  anything  very 
noteworthy  to  be  reported  as  regards 
the  lighting  of  the  engineering  exhiljits 
at  Olympia,  and  it  is  evident  that  the 
value  of  more  enterprising  methotls  of 
illuminating  stalls  at  exhibitions  is  not 
yet  properly  appreciated.  In  some 
cases  naked  unscreened  lamps  were 
placed  close  to  the  machinery  they 
were  intended  to  illuminate,  in  others 
fragile  tinted  glass  shades  such  as 
would  be  quite  unsuitable  for  industrial 
lighting  were  installed.  Prismatic 
glass  reflectors  were  occasionally  used 
to  concentrate  the  Hght  on  the  exhibit 
with  good  effect — the  stall  of  The 
Practical  Engineer  was  an  example. 
But  there  were  also  instances  of  their 
advantages  being  lost  by  improper  use. 


For  example,  a  stall  not  far 
away,  was  hghted  by  large,  clear 
bulb  lamps  and  ludicrously  small 
reflectors,  with  the  result  that  com- 
paratively little  Ught  was  directed  on 
the  engines  below.  Holophane  re- 
flector bowls  were  used  with  the 
Dreadnought  milling  file  exhibit. 

An  attractive  semi-indirect  ceihng 
lighting  installation  was  in  use  in  The 
Times  Engineering  Supplement  Office. 

Cornice-lighting  with  tubular  lamps 
was  shown  by  the  Linolite  Co.,  at 
Kynooh's  stall,  in  the  Vacuum  Oil 
exhibit  and  elsewhere.  The  Citroen  gear 
display  was  lighted  by  flame  arcs  with 
parabohc  reflectors,  and  The  Engineer- 
ing Review  stall  made  use  of  Silica 
lamps  and  Cooper-Hewitt  mercury 
lamps  with  fluorescent  reflector. 

Acetylene  lighting  was  shown  by 
Thorn  &  Hoddle,  the  Acetylene  Cor- 
poration, Valite,  Ltd.,  Carbic,  and  other 
firms  ;  petrol  air  gas  by  the  Praed 
and  the  International  Air-Gas  Co. 
The  last  named  firm  had  an  exhibit 
intended  to  show  a  mantle  glowing  in 
a  confined  space,  all  the  requisite  air 
for  combustion  being  delivered  in  the 
mixture  passing  through  the  pipe.  The 
high-pressure  gas  lights  on  the  Keith 
&  Blackman  stall  made  a  brilliant  dis- 
play, without  there  being  anything  very 
novel  in  their  arrangement. 

A  word  or  two  may  be  said  on  the 
lighting  of  the  refreshment  bars.  Why, 
one  knows  not,  but  the  illumination  of 
such  places  is  apt  to  suffer  from  neglect. 
The  carbon  filament  lamps  in  obsolete 
reflectors  jaelded  a  conspicuously  feeble 
hght,  and  one  cannot  doubt  but  that 
a  more  enterprising  system  of  illu- 
mination would  have  justified  itself 
by  attracting  custom. 
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Lectures  on  Illuminating  Engineering  at  Regent  Street 
Polytechnic. 

On  Friday,  October  25tli,  the  first 
lecture  of  the  course  on  lUuininating 
Engineering  at  the  Polytechnic  (Regent 
Street)  was  delivered  by  Mr.  W.  C. 
Clinton.  Mr.  Leon  Gaster  made  a 
brief  speech  introducing  the  lecturer, 
and  pointing  out  the  value  of  such  a 
course  to  those  interested  in  lighting. 

Mr.  Clinton  then  explained  that  the 
lecture  ■\\  as  of  an  introductory  charac- 
ter, and  he  showed,  by  means  of  some 
ingenious  models  A\ith  travelling  balls 
how  light-waves  travel.  Suh.sequently. 
he  dealt  mth  the  fundamental  laws  of 
reflection  and  refraction,  and  the  nature 
of  colour.  A  diagram  of  the  eye  ^^as 
also  thrown  on  the  screen,  and  a  brief 
explanation    given    of    the    nature  of 


vision.  Si^ectra  of  the  arc,  and  of 
mercury  vapour  and  neon  tubes,  were 
thrown  on  the  screen,  and  the  cliange 
in  hue  of  a  series  of  coloured  materials, 
when  exliibited  successively  in  the 
light  of  the  mercury  tube  (green)  and 
the  neon  tube  (red),  were  strikingly 
demonstrated  to  the  audience. 

An  experiment  with  the  ultra-violet 
light  from  an  electric  spark  was  next 
shown,  and  it  was  explained  how  quite 
a  wide  range  of  vibrations  are  similar 
in  kind,  the  wireless  electro-magnetic 
waves  and  the  ultra-violet  rays  only 
differing  in  the  frequency. 

The  next  two  lectures,  on  Novem- 
ber 1st  and  8th  respectively,  will  deal 
-i\ith  Electric  Lighting. 


A  Proposed  Gas  Exhibition  in  1913. 


The  imi^ortant  decision  was  also  taken 
at  the  Manchester  Conference  to  hold 
a  gas  exhibition  in  1913. 

Mr.  F.  W.  Goodenougli  (Chairman 
of  the  Executive  Conmiittee  of  the 
British  Gas  Association)  explained  that 
it  was  proposed  to  make  a  distinct 
departure  from  the  usual  plan  of  ex- 
hibitions, a  co-ordinated  scheme  being 
adopted  throughout,  in  order  to  demon- 
strate the  uses  of  gas  in  a  novel  and 
attractive  manner. 


Halls  had  been  secured  at  the  White 
City,  at  Shejiherd's  Bush,  and  it  was 
l^roposed  to  illustrate  gas  lighting  by 
equijiping  model  shops  of  various  kinds, 
model  lavnidries,  nurseries,  school- 
rooms. &c.  It  was  also  intended  to 
give  cinematograph  displays  showing 
the  production  of  gas  from  the  collieries 
to  the  finished  article,  and  to  work 
in  co-operation  with  the  Coal  Smoke 
Abatement  Society.  A  provisional 
committee  to  deal  with  the  matter 
was  accordingly  appointed. 


ilUuminaltng  6nginwnng  .^oritttr 

(Pounded  in  London,   i9o(>>. 

Official  Notice  of  Next  Meeting. 

The  Fii-,st  Meeting  of  tlje  Next  Session  will  be  liel.l  at  the  House  of  the  Royal 
Society  of  Arts  (John  Street,  Adelphi,  London,  W.C.),  on  Tuesday,  NoYember  19tb, 
at  8  p.m.,  when  the  Hon,  Secretary  will  present  a  report  of  progress  during  the 
vacation,  with  .special  reference  to  his  visits  to  the  Continent  and  to  the  United 
States.  It  is  also  anticipated  that  novel  and  interesting  apparatus  of  vaiious  kinds, 
including  specimens  from  the  collection  of  ancient  lamps  of  Mr.  J.  W.  Johnston, 
will  subsequently  be  shown  at  the  meeting. 
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School  Lighting  and  Eye  Strain. 


The  lighting  of  evening  schools  was 
recently  the  subject  of  a  special  report 
by  Dr.  D.  M.  Taylor,  S.M.O.,  to  the 
Halifax  Education  Committee.  He 
points  out  that  illumination  of  rooms 
when  evening  classes  are  held  is 
speciaUy  important  in  view  of  the  fact 
that  the  scholars  are  often  physically 
tired  with  their  day's  work,  and  any 
eye  strain  rapidly  produces  fatigue  if 
brain-work  is  attempted. 

The  plan  adopted  up  to  now  at 
Halifax  for  artificially  hghting  schools 
has  apparently  been  that  of  a  general 
illumination  of  all  parts  of  the  room, 
walls,  roofs,  &c.,  and  the  special  re- 
quirements of  the  scholars  have  not 
received  due  attention.  This  is  a 
fault  to  be  found  in  most  schools 
throughout  the  country. 

To  avoid  eye  strain  and  to  facilitate 
work  in  evening  schools,  Dr.  Taylor 
suggests  that  the  following  general 
principles,  from  the  medical  point  of 
view,  should  be  observed  : — 

(1)  Light  should  not  fall  direetlj'  on 
the  scholars'  eyes. 

(2)  Light  should  be  directed  on  their 
work ;  tliis  is  esj)eciaUy  necessary 
in  sewing  and  fine  work. 


(3)  Blackboards  sliould  be  well  illu- 
minated by  a  special  fixed  light  screened 
from  the  scholars'  eyes. 

To  effect  the  better  distribution  and 
economy  of  the  present  illumination, 
he  offers  the  following  suggestions  : — 

(1)  Well-planned  shades  will  ensure 
the  hght  being  thrown  where  needed. 

(2)  The  gradual  substitution  of  in- 
verted incandescent  fights,  well  shaded, 
would  provide  better  fighting  of  the 
desks. 

(3)  The  use  of  a  more  powerful 
electric  bulb,  e.g.,  the  Osram,  at  certain 
points. 

(4)  The  protection  of  the  gas  mantles 
from  dust.  There  is  always  a  large 
amount  of  inflammable  dust  in  school- 
rooms, which,  if  aUowed  to  settle  on 
the  mantle,  may  quickly  lead  to  its 
destruction  on  fighting  the  burner. 

Dr.  Taylor  adds  that  as  cases  arise 
in  future  great  improvement  at  Uttle 
cost  could  be  effected  by  the  joint  visit 
and  consultation  of  the  borough  fighting 
engineer  and  the  school  medical  officer. 
—The  Medical  Officer. 


Review  of  Books. 


Modem  Illumination  in  Theory  and 
Practice.  By  H.  C.  Horstinann  and 
V.  H.  Tousley.  (The  American  Book 
Supply  Co.,  149,  Strand,  London,  W.C.  ; 
1912.     8s.  M.  net.) 


In  the  Preface  it  is  stated  that  this 
book  is  "  intended  for  the  practical 
workman  rather  tlian  the  student," 
which,  we  think,  is  borne  out  by  its 
contents.  It  contains  273  pages,  and 
the  treatment  is  very  condensed.  In 
many  cases  the  authors  confine  them- 
selves to  definite  statements  when  some 
fuller  explanation  or  qualification  might 


be  desirable.  A  short  simimary  is 
given  of  electrical  illuminants,  but  the 
bulk  of  the  work  is  devoted  to  illumina- 
tion calculations,  information  on  the 
planning  of  installations,  &c.  The  collec- 
tion of  tabidar  matter  on  constants  of 
illiuTiination.  standard  symbols,  &c.,  is 
exceptionally  comjjlete.  The  book  should 
be  useful  in  the  hands  of  those  who  have 
already  some  knowledge  of  ilhmiinating 
engineering  and  understand  that  hard- 
and-fast  rules  cannot  be  followed  too 
rigorously.  It  may  be  remarked  that 
the  title  seems  somewhat  too  general,  and 
is  hardly  suitable  for  a  work  wliich  deals 
only  with  electrical  illuminants. 
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Some  Publications  Received. 

Developing  of  an  Industry. — This  is  the  title  of  an  a.liiiiralily  got-up  presentation 
book,  written  by  Mr.  Philhp  E.  Dodd,  sketching  the  develoiinient  of  the  National 
Electric  Lamp  Association  (now  the  National  Quality  Lamp  Division  of  the  General 
Electric  Company).  Tlie  story  of  the  gradual  fusion  of  tlie  various  concerns  interested 
in  the  manufacture  of  incandescent  lamps  during  the  last  ten  years  is  a  remarkable 
one.  Equally  interesting  is  the  account  of  the  magnificent  research  laboratory  at 
Cleveland.  The  smooth  working  of  this  huge  concern  is  due  in  no  small  measure  to 
the  imtiring  efforts  of  its  leaders.  The  system,  foresight,  and  determination  of  the 
genial  ]\Ir.  F.  S.  Terry  and  the  sound  business  instinct  of  Mr.  B.  G.  Tremaine,  form  a 
happy  combination  which  has  contributed  greatly  to  the  success  of  this  undertaking. 

One  interesting  branch  of  the  v  ork  has  been  the  method  of  deciding  rates  such  as 
will  suit  both  the  lamp-maker  and  the  central  station — a  portion  of  the  work  in  which 
Mr.  S.  E.  Doane,  the  chief  engineer,  has  been  largely  interested.  This  volume  is 
abimdantly  illustrated.  Not  the  least  striking  of  the  pictures  are  those  representing 
the  camp  life  of  the  officers  of  the  Association  when,  during  a  part  of  the  year,  the 
staff  meet  together  in  the  open  air  on  "  Association  Island." 

Technical  Inslruction  in  Cork.     By  J.  H.  Grindley.  D.Sc,  M.I.Mech.E.     (Issued  by 

tlic  Department  of  Agricultural  and  Technical' Instruction  for  Ireland.) 
In  this  inibiu-ation  the  progress  of  technical  instruction  in  Cork  since  1884  is  reviewed. 
Cork  now  possesses  four  mimieipal  schools,  a  school  of  Science  and  Technology  (the 
Crawford  Institute),  a  school  of  Art,  and  a  school  of  Music.  Special  attention  is 
devoted  to  the  CVawford  Technical  Institute,  which  appears  to  be  very  well  equipped. 
U  e  notice  that  in  the  accoimt  of  tlie  equipment  of  the  Institute  speciarmention  is  made 
of  the  lighting.     It  is  remarked  : — 

"  The  electric  lighting  of  the  building  has  been  carefully  studied,  some  special 
features  haying  been  introduced,  and  the  room  lighting  having  been  subject  to  precise 
determination  as  to  the  degree  and  kind  of  illumination  most  suited  to  the  purpose  for 
which  each  room  was  to  be  used.  For  example,  the  lighting  of  the  Drawing  Offices 
and  Library  is  accomplished  by  fittings  of  conical  form,  each  of  which  reflect  the 
light  from  a  nest  of  four  incandescent  lamps  on  to  the  ceiling,  and  give  at  the  level  of 
the  desk  or  table  a  fairly  strong  light  with  only  slight  shadows." 

Would  that  the  illwnination  received  even  so  much  attention  in  the  prospectus 
of  all  institutions  of  the  kind  ! 

The  Transactions  of  the  American  Illuminating  Engineering  Society  for  June 
contains  two  specially  interesting  items.  The  first  of  these  is  a  symposium  on  direct, 
semi-mdirect.  and  indirect  lighting.  The  second  is  the  primer  on  illumination,  entitled 
Light  :   its  Use  and  Misuse  '  (of  which  we  have  also  received  a  special  copy). 

We  hope  to  deal  more  fully  with  this  pamphlet  shortly.  Meantime,  we  need  only 
say  that  it  is  abmidantly  illustrated,  and  is  written  with  a  view  to  presenting  in  simple 
forni  those  fundamental  rules  which  must  be  followed  in  order  to  secure  good  illumi- 
nation and  the  various  defects  which  are  emphatically  to  be  avoided. 

^^^  '^°*  Institute  News  for  October  contains  an  interesting  contribution  by  Mr. 

C.  O.  Bond  on  '  The  Photometry  of  Gas  Lamps.'  Among  other  publications  received, 
we  have  to  acknowledge  the  Proceedings  of  the  American  Philosophical  Society,  American 
Academy  of  Arts  and  Sciences,  and  The  American  Chemical  Journal.  The  last  instal- 
ment of  the  Transactions  of  the  Institution  of  Civil  Engineers  (London)  also  contains  a 
very  varied  and  instructive  series  of  papers  on  general  engineering  subjects. 

Heat  Tests  of  Altertmte-Current  Transformers,  by  J.  T.  Morris,  .1.  W.  Elliott,  and 

D.  Lewes,  reprinted  from  The  Electrician,  Jan.  26  and  Feb.  2,  1912. 

Experiments  on  a  Mercury  Arc  Converter,  by  J.  W.  Elliott  and  C.  S,  Parsons, 
reprinted  from  The  Electrician,  July  14,  1911. 

Negative  After-images  and  Successive  Contract  with  Pure  Spectral  Colours,  by  A.  W, 
Porter,  B.Sc,  F.R.S.,  and  F.  W.  Edridge-Green,  M.D.,  F.R.C.S.,  reprinted  from  the 
Proceedings  of  the  Royal  Society  (London)  B,  vol,  Ixxxv.,  1912. 
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Review    of    the    Technical    Press. 


ILLUMINATION    AND   PHOTOMETRY. 

An  important  contribution  to  this 
section  i«  the  series  of  jiapers  read  by 
the  Convention  of  the  American  Ilki- 
niinating  Engineering  Society  ;  tliese  are 
noticed  elsewhere  in  this  number  (see 
pp.  491-8). 

Tliere  are  several  papers  deahng  with 
industrial  lighting.  R.  O.  Beck  (Elec- 
trical W'oilil.  Oct.  .5th)  deals  with  the 
lighting  of  steel  mills.  He  discusses  the 
respective  ach'antages  of  various  re- 
flectors, and  gives  a  table  for  the  illu- 
mination required  in  various  departments. 
For  general  purposes  0'5  to  1  foot-candle 
is  regarded  as  sufficient.  For  inspectors' 
tables  at  least  .3}  foot-candles  are  neces- 
sary, and  f :r  fine  work  and  in  the  dra\\ing 
office  at  least  5  foot-candles. 

C.  E.  C'lewell  (Proc.  Amer.  Inst.  Elec. 
Eng..  July )  deals  with  industrial  lighting  in 
general.  He  draws  special  attention  to 
the  limitations  imposed  by  the  height 
of  the  ceiling,  and  gives  a  diasii'am 
showing  the  compa^ati^•e  overall  lengths 
of  the  chief  electrical  illuininants.  In 
conclusion,  he  mentions  some  experiences 
showing  how  accumulations  of  dust  affect 
the  illumination.  In  a  large  factory  it 
is  well  worth  while  to  pay  the  wages  of  a 
staff  to  superintend  the  lighting  appliances 
and  keep  them  clean. 

Db.  L.  Bell  (Electrical  World.  Oct. 
.5th)  contributes  an  attractive  article  on 
the  exterior  lighting  of  the  Boston  Elec- 
trical Show  ;  and  .1.  R.  Cravath,  in 
the  same  number,  discusses  the  street 
lighting  rates. 

P.  S.  MiLT-AB  (Electrical  World.  Oct. 
12th),  MTiting  on  efficiency  in  illimiination, 
traces  the  gradual  stages  in  development 
of  Illuminating  Engineering  :  the  recog- 
nition of  the  need  for  shades  and  re- 
flectors and  the  avoidance  of  glare,  the 
design  of  measiu'ing  instruments,  and 
the  insistence  of  efficiency.  Now  the 
artistic  side  of  the  subject  is  being 
studied  with  greater  care,  it  is  seen 
that  there  are  many  cases  in  which  effi- 
ciency is  of  small  consequence  in  com- 
parison with  ornamental  effect. 


Turning  next  to  fixtures,  we  may  note 
the  article  by  H.  K.  Ritter  describing 
a  new  form  of  lighting  unit  consisting  in 
the  combination  of  a  metal  reflector  with 
a  lower  conical  glass  vessel.  In  the 
surface  of  the  glass  grooves  are  made, 
the  intermediate  space  being  lightly 
obscured,  and  it  is  claimed  that  by  the 
combined  effect  of  reflector  and  diffuser 
glare  is  avoided,  and  that  the  loss  of 
light  is  very  small.  Recent  nmnbers  of 
Licht  und  Lampe  contain  illustrated 
accounts  of  various  forms  of  shades  and 
reflectors.  Especially  interesting  are  the 
newer  types  of^silk  shades  and  hangings. 

In  connexion  with  Photometry  we 
may  note  the  exhaustive  paper  by  H.  E. 
Ives  (Phil.  Mag..  July),  which  deals  with 
colour-photometry  and  the  flicker  photo- 
meter. His  conclusions  are.  on  the 
wliole.  favoiu'able  to  tliis  instrument,  the 
most  strildng  point  being  the  apparent 
existence  of  a  reversed  Piu-kinje  effect  at 
low  ilkmiinations  for  the  flicker  photo- 
meter. 

R.  PAULt  (Zeitschr.  f.  Iiistr.,  Sept.) 
describes  a  new  form  of  acuteness  of 
vision  photometer.  The  results  obtained 
app,-ar  to  depend  to  some  extent  on  the 
adaptation  of  tlie  eye. 

ELECTRIC    LIGHTING. 

The  most  interesting  article  in  this 
section  is,  perhaps,  that  of  L.  Bloch 
(Elek.  u.  Masch.,  Oct.  13th),  which  dis- 
cusses some  forms  of  shades  and  reflectors 
for  metal  lamps.  He  illustrates  some 
forms  of  cylindrical  translucent  shades. 

D.  H.  Ogley  (Elec.  Rev.,  Sept.  20th) 
describes  some  researches  on  tungsten 
lamps.  WHiereas  the  resistance  of  carbon 
filaments  in  general  rises  uniformly 
during  life,  that  of  timgsten  filaments 
behaves  very  irregularly — usually  rises 
and  then  falls.  This  is  only  to  be  ex- 
plained on  the  basis  of  the  crystalline 
state  of  the  metal  filament. 

There  are  several  general  articles  in 
the  French  papers  simxmarizing  the 
qualities  of  tungsten  lamps.     A.  Strauss 
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(Liiht    mid  Lampc,   Oct.    lOtli)   compares         A  matter  which  is  now  receiving  coii- 

tlie    efficiency    of   arc    lamps    and   metal  siderable  attention  is  the  develojjnient  of 

filament    lamps,    laying    stress    on    the  more    artistic    fixtures    for    gas    lighting. 

-advantages  of  high  candle-power  tungsten  This  is  the  subject  of  an  article  by  W.  W. 

filaments.  Barnes    (.4m.    Gas   Light   Journal,    Sept. 

An  article  in  the  Zeitschr.  jiir  Beleuch-  30th).     The     Journal     of     Oas     Lighting 

tungswesen    describes   a   new   method    of  (Oct.     8th)     illustrates     some     specially 

automatic  electrical  staircase  lighting.  designed    fixtures    for    the    Birmingham 

The  Electrical  World  (Sept.  21st)  deals  Corporation. 
with  the  use  of  electric  lamps  for  signalling         In    The    Gas    World    (Oct.    6th)    some 

jn     hospitals.      A     metliod     is     described  special    new     Sugg    fittings    are    shown, 

enabling  patients  to  call  the  attention  of  These  include  a  novel  reflector  for  shop- 

A  nurse  by  a  pull-connexion  lighting  up  lighting     and     a     semi-indirect     lighting 

a    lamp    in    the    pa.ssage  ;     this    is    also  unit.     This     is     of     special     interest,     as 

recorded   in   the   central   offices,   so   that  showing    how    the    metliods    applied    to 

it  can  be  observed  how  soon  the  signal  electrical  lighting  are  also  coming  to  he 

is  answered  by  the  nurse.  used  with  gas. 

_ ,  „  In  the  account   of   the  Exliibition   at 

GAS,   OIL,  AND  ACETYLENE    LIGHTING.  Amsterdam   a  description   is   given  of  a 

Much  attention  has  been  gi\fu  to  the  new  form  of  intense  gas  lamp  using  the 

fii-st  2\iinual  Meeting  of  the  British  Com-  pressure  of  mercury  vapour.     This  is  said 

mercial   Gas   Association   at   Manchester,  to  give  good  results  without  affecting  the 

an  accoimt  of  which  is  given  elsewliere  colour  of  the  light. 

in  this  niunber  (pp.  499-501).     An  article         Recent    niunbers    of    the    Revue    des 

by  T.  J.  LiTLE   on    '  Playing   Tennis  by  Eclairages    contain    several    articles    on 

Incandescent  Gas  Light '  is  also  dealt  with  acetylene,    notably    an    accoimt    of    the 

in  this  niunber.  development  of  the  industry  in  Turkey. 
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Ives,  H.  E.     Studies  of  the  Photometry  of  Light  of  liitferent  Colours  U'hil.  Mag ,  July). 
Lapersonne,  F.  de.     L'Eolairage  Artiticiel  et  le  Protection  des  Yeux  (Rev.  des  Eclairages,  Oct.  l.>). 
Millar,  P.  S.     Etiieienoy  in  Illumination  (Elec.  World,  Oct.  12). 
Pauli,  R.    A  New  Acuteness  of  Vision  Photometer  (ifcjYscAr. /./)»,«<)■«»!.,  Sept.). 
Ritter,  H.  K.    A  New  System  of  Illumination  to  avoid  .Glare  by  Difl'usion  ((Elec.  ftev.  and  West 

Electrician,  Sept.  28). 
.SehuUer,  A.    Die  Schwarzungsge.setz  fester  lichtempfindlicher  Schiehten  (Zeitschr.  f.  wiss  Photoyr., 
&c .  Sept  ). 

An  Inilirect  Effect  in  Architectural  Illumination  (Elec.  World,  Sept.  28). 

Experiment,al  Street  Lighting  in  Manchester,  J.G.L.,  Oct.  13). 

Notes  on  Old  Methods  of  Lighting  (Am.  Gaslight  Jour.,  Oct.  7). 

A  Merchants'  Shop  Window  Lighting  Contest,  Elec.  World,  Sept.  28). 

Emergency  Lighting  in  Theatres  (Elec.  Hev.  and  Western  Eleitririan,  Sept.  21). 

The  Illuminating  Engineering  Society  Convention  (Elec.  Rev.  and  Western  Electrician, 
Sept.  28). 

Lampen  mit  Stoffbehang  (Licht  u.  Lampe,  Sept.  26). 

ELECTRIC  LIGHTING. 

Uloeh,  Dr.  L.     Reflektoren   und   Arni.aturen   fiir  die   Beleuchtung   von  Innenritumen  mit  Metall- 

drahtlampen  (Elek:  u.  Masch,  Oct.  13). 
Farber,  F.     Neue  elektrische  Grubensicherheitelampe  (E-T.Z.,  Oct.  3;  Licht  und  Lampe,  Oct.  10). 
Henry.     La  Lampe  k  arc  et  la  lampe  .'i  tungstt^ne  (Eleclricien,  Oct.  5). 
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Marohantl,  H.     A  i.ropos  des  lanipes  a  filament  inetallii|ue  (Ehclricien,  Sept.  '21). 

Ogley,  I).  H.     The  Characteristics  of  metallic  filaments  (Etec.  Ber.,  Sept.  20). 

Sauiiuet,  A.     l5tude  conipaice  clii  ravonnenient  dans  la  lampe  Osram  et  dans  la  lampe  k  filament  de- 

charlxm  (/,''/■   Kh i-fri.pu.  Oct.  II). 
Strauss,  A.     Bosenl.uni'ci]  ud.i-  .M.i.Tllfailoi.Iampen  (Lkht  u.  Lampe,  Out.  10). 

Uber  Scil.sttati;;.-  cIcktriM-he  Treppenbeleuchtunf;  [Z.f.  R,  Oct.  20). 

The  New  Street  l.inhtin-  in  Chicago  (Mec.   Worlit,  Oct.  12). 

Lamp  Sifinals  in  Hospitals  {Elec.  World,  Sept.  21). 

High-Pressure  lias  >■  Flame  Arcs  for  Street  Lighting  (Elec.  Rev,,  Oct.  18). 

GAS,  OIL,  AND  ACETYLENE    LIGHTING. 

Barnes,  W.  W.     The  Rejuvenation  of  Gas  Lighting  Fixtures  (Aii>.  daylight  Jour.,  Sept.  30). 

Conroy,  J.  P.     Performances  of  Oas  Lanijis  (.Im.  Uri<liiiht  Jour.,  Sept.  ."ill). 

Litle.  T.  J.     Playing  Tennis  by  Night  by  Oas  Arcs  (Am.  (la.illght  Jour.,  Sept.  16). 

Stavorinus,  D.    The  International  ('.as  JExhibition  at  Amsterdam  (6'.  W.,  Sept.  21,  2S). 

The  First  Annual  Meeting  of  the  British  Commercial  Gas  A.ssociation  (G.W.,  Oct.  12;  J.U.L.r 

Oct.  8,  15). 
Handsome  (ias  Lighting  Fittings  (J.O.L.,  Oct.  8). 

The  Gas  Lighting  Development  of  a  Typical  British  City  (Am.  Ga.ilight  Jour.,  Sept.  30). 
Wm.  Sugg  &  Co.'s  New  Lighting  Fittings  (O.  IV.,  Oct.  26). 

Die  Fabrikation  von  Gliihliehtstrnniiifen  aus  Kunstfasern  (TAcht  u.  Lampe,  Oct.  10). 
Le  Nouveau  Bee  k  Incandescence  ( lU  r.  ih_  <  Erlairagea,  Sept.  30). 
L' Acetylene  en  Turquie  (Re.r.  des  Eclnirages,  Sept.  30). 


CONTKAGTIONS  USED. 
K.  T.  Z.—El.ekfroterhnUche  Zeit.ichrift. 
Elek.  u.  Ma-iclu—Elehrottchnik  und  Ma-ichinenhaii, 
G.  W.—Gas  World. 

J.  f.  G. — Journal  fur  Gaxbelenchtung  swesen. 
J.  G.  L. — Jonrjiai  of  Gadiiihling. 
Z.  f.  B. — Zeitschrift  far  Beleuchtung^wesen. 


Shop 

Window 

Lighting. 


This  photograph,  reproduced  hy  kin 
of   Messrs.   Selfridge.    was   taken   at 
and  shows  the  lighting  effect  nf  OS 


OSRAM 

DRAWN  WIRE  LAMPS 

produce  just   the  light  required   to   display  goods   to 

the    best   advant.tge — constant,    steady,     while    and 

bright,  and  need  no  attention  whatsoever  from  first  to 

last. 


NO  OTHER  ELECTRIC  LAMP  IS  STRONGER. 

Write  for   full   particulars: 

THE  GENERAL  ELECTRIC  CO.,  LTD. 

Head  Ojli.-f:  67,  Queen  Victoria  St.,  London.  E.C. 
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TRADE    NOTES. 


[At  the  request  of  many  of  our  readers  we  are  extending  the  f^pace  devoted  to  Trade  Notes,  and  are  open  to 
receive  for  publication  particulars  of  new  developments  in  lamps,  fixtures,  and  all  kinds  of  apparatus  connected 
with  illumination. 

The  contents  of  these  pages,  in  which  is  included  information  supplied  by  the  makers,  will,  it  is  hoped, 
serve  as  a  guide  to  recent  commercial  developments,  and  we  welcome  the  receipt  of  all  bona  fide  information 
relating  thereto.  ] 


The  Artificial  Lighting  of  Low- 
Eoofed  Factories. 

The  Union  Electric  Co.,  Ltd.  (Park 
Street,  Smithwark).  liave  issued  an  attrac- 
tive paiiijihlet  under  the  above  title 
©mpliasiziiig  the  advantages  of  the  "  Eye- 
comfort  "  system  of  lighting  with'  in- 
direct and  semi-indirect  arc  lamps.  Some 
photographs  of  bakeries,  offices,  and 
workshops  of  various  kinds,  taken  entirely 
by  artificial  light,  are  reproduced. 

The  chief  points  made  in  lighting 
factories  are  stated  to  be  :  (a)  the  light 
to  be  ample  in  quantity,  equable,  and 
€venly  diffused  ;  (b)  there  should  be  no 
^lare  (and  consequent  eyestrain  and 
liability  to  accident)  ;  (c)  the  light 
should  ajjproximate  daylight,  not  only 
in  its  colour,  but  also  in  its  ability  to 
reveal  the  colours  correctly. 

We  have  also  received  the  Catalogue 
of  the  L'nion  Electric  Company,  containing 
particulars  of  arc  lamps,  dynamos,  motors, 
and  instruments  (list  No.  92). 

The  Linolite  Company  (25,  Victoria 
Street)  draw  attention  to  their  "  Wood- 
house"  steel  casing  for  electric  leads. 

The  British  Westinghouse  Electric  and 
Manufacturing  Co.,  Ltd.  :  Particulars  of 
tlieir  latest  forms  of  instruments  (Lists 
342  i.   342  7.  and  345 '15). 

Messrs.  Verity's  Lamp  (31,  King  Street, 
€o\ent  Garden,  W.C). 

Catalogues  of  Aston  Electric  Drills  and 
Grinders,  and  also  Electric  Radiators. 

Gilbert  Arc  Lamp  Co.  (St.  Albans, 
Herts). 

Particidars  of  the  Culinan  and  White 
Star  Arc  Lamps  :  Three  of  these  lamps 
in  series  of  220  and  250  volts  gi\e  a 
total  m.h.c.p.  of  ],S0O,  some  only  11 
units  per  hom-. 


'  Lighting  News.' 

Lighiing  Keics  is  a  no\el  little 
publication  issued  by  the  British  Thomson- 
Houston  Co.  Its  dimensions  are  only 
4|  in.  by  3|  in.,  and  it  contains,  for  the 
size,  quite  an  astonishing  variety  of 
matter.  The  back,  front,  and  inside 
covers  are  occupied  by  miniature  ad- 
vertisements of  Mazda  lamps  and  Holo- 
phane  rePectors.  The  literary  matter 
includes  articles  on  such  subjects  as  : 
'  Electric  Light  Terms  Explained,'  '  How 
to  Read  your  Electric  Light  Meter,' 
'  Indirect  Lighting,'  '  Shop-lighting,'  &c., 
and  it  is  concluded  by  a  humorous  illus- 
trated story  entitled  '  Bobson's  Conver- 
sion.' 

The  general  get-up  resembles  that  of  a 
weekly  paper  in  miniatiu'e.  The  Com- 
pany are  prepared  to  supply  Lirjhling 
News  in  reasonable  quantities  over- 
printed with  contractors'  names  and 
addresses. 

The  Robinlyte  Mantle. 

At  a  (liiiiicr  ii'wvn  by  tlie  Robinlyte 
Amalgamated  Companies,  Ltd.,  at  the 
Hotel  Cecil  on  October  10th  an  oppor- 
tunity was  afforded  of  seeing  the  new 
"Robinlyte"  mantle.  This  consists  of 
a  bvindle  of  flexible  crimped  threads, 
which,  it  is  clahned,  may  be  poked, 
knocked,  or  folded  without  the  slightest 
injury.  The  mantle  is  also  remarkable 
for  exposing  an  exceptionally  large  area 
of  active  siu-face  to  the  flame,  to  which 
it  adajits  its  shape  very  readily,  thus 
using  the  heat  to  the  very  best  advantage. 
The  mantle  is  also  claimed  to  maintain 
its  shape,  and  to  be  jiroof  against  the 
defects  of  splitting  and  cracking  diu-ing 
use. 

It  is  also  stated  that  the  consimiption 
of  gas  necessary  to  produce  a  certain  light 
from  these  mantles  has  been  reduced  to 
an  exceptionally  low  figure. 
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B.T.H.  Mazdaliers. 
An  Innovation  in  Electric  Light  Fittings. 

It  is  somewliat  curious,  in  \i<.'\v  of  the 
Amazing  advances  that  have  taken  place 
in  nearly  every  other  form  of  electrical 
Apparatus,  that  so  few  develo])ments  and 
improvements  should  have  been  made 
in  tlie  design  and  construction  of  electric 
light  fittings. 

Hitherto  almost  the  only  available 
form  of  inexpensive  electrolier  lias  been 
the  cluster  or  spider  fitting,  suspended  on 
flexible  cord,  and  equipped  with  "  fancy  " 
glass  shades.  Such  fittings  are  not  only 
unattractive  in  aiipearance,  but,  owing 
to  the  lack  of  desipi  in  the  spacing  of  the 
Arms  and  length  of  drop,  gi^■e  very  poor 
lighting  results. 

Tlie  British  Thomson-Houston  Com- 
pany have  introduced  a  new  and  im- 
proved kind  of  fitting  called  the  "  B.T.H. 
Mazdalier,"  the  advantages  of  which  may 
.be  summarized  as  follows  : — 

Mazdai.ieb  Advant.\ges. 

(1)  Mazdaliers  are  jiacked  in  paste- 
board cartons,  and  every  part  is  wrapped 
in  moistui-e-proof  paper.  These  packages 
«aii  be  easily  carried  and  stored,  and 
large  stocks  can  be  accommodated  in  a 
very  small  space.  Every  fitting  is  pre- 
served in  its  pristine  factory  condition 
■without  the  slightest  tarnish. 

(2)  Mazdaliers  come  completely  wired 
And  fitted  with  holders  and  galleries. 
They  can  be  easily  and  rapidly  fixed,  and 
made  ready  for  service  in  a  few  nimutes. 

(3)  The  list-jirices  cover  holders  and 
•galleries,  all  completely  wired — every- 
thing, in  fact,  but  reflectors  and  lamjis. 

(t)  For  a  trifling  capital  outlay  and 
in  a  small  showroom  a  contractor  can 
hold  a  large  and  varied  stock  of  these 
•compact  fittings. 

(5)  By  stocking  a  few  of  tliese  fittings 
the  contractor  is  in  a  position  to  execute 
experimental  or  temporary  installations 
with  a  minimum  of  damage  to  the  fittings 
And  trouble  to  himself. 


(6)  In  shops,  offices,  houses,  &c., 
whenever  it  is  necessary  to  remove 
fittings,  Mazdaliers  can  readily  be  taken 
down,  packed  in  cartons  and  stored,  and 
kept  in  good  condition  vuitil  required. 

(7)  The  prices  of  these  fittings  are  so 
low  that  they  can  be  used  advantageovisly 
in  place  of  cord  clusters. 


Mazdaliers  are  supplied  in  square-  and 
round-tvibe  types  for  single  lamps,  or 
with  two,  three,  fovu',  or  five  arms,  and 
in  two  finishes  :  Cloister  (a  rich  oxydized 
copper)  and  Brushed  Brass  (a  dull  brass 
finish). 


The  develo]iment  of  these  fittings 
represents  another  stage  in  the  B.T.H. 
Co.'s  "(Jodil  Lii^hting  "  campaign.  First, 
the  Conipjuiy  i)laced  the  Mazda  lamp 
on  the  market  ;  next,  they  turned  their 
attention  to  the  provision  of  scientific 
and  artistic  reflectors  ;  finally,  they  have 
produced  the  Mazdalier  fitting  described 
above.  By  the  supply  of  these  lighting 
appliances,  and  with  the  assistance  (in 
an  advisory  capacity)  of  the  Company's 
Illuminating  Engineers'  Department,  the 
contractor  is  enabled  to  meet  every 
requirement  of  scientific  and  satisfactory 
illumination. 
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The  Uniflux  Reflector. 

In  our  last,  number  we  drew  attention 
to  the  new  Benjamin  Electric  Catalogue. 
One  interestine  nnit  described  therein  is 


the  new  "  Uniflux "  reflector,  which  is 
intended  for  illuminating  extensive  black 
areas,  blackboards,  diagrams,  facias,  &c. 
Two  models  of  this  reflector  are  shown  in 


the  illustration.  It  is  anticipated  that 
the  VVratten  daylight  screen  may  be 
applied  with  this  reflector,  so  as  to  give 
true  colour  values  in  picture  lighting. 


The  Hygiene  of  Lighting  and 
Heating. 

This  is  a  readable  publication  of  the 
British  Commercial  Gas  Association,  set- 
ting forth  the  claims  of  ga,s  for  heating 
and  lighting. 

Frequent  reference  is  made  to  the  well- 
kno^\ii  researches  of  Dr.  F.  S.  Toogood, 
Dr.  S.  Rideal,  and  Prof.  A'i^-ian  Lewes 
in  order  to  substantiate  the  contention 
that  in  ordinary  properly  ventilated 
rooms  the  use  of  modern  gas-lighting  is 
not  prejudicial  to  health  ;  on  the  con- 
trary, in  some  circumstances,  it  may  be 
applied  to  improve  the  existing  ventila- 
tion. 


We  have  received  from  Messrs.  W.  T. 
Henley's     Telegraph     Works     Co.,     Ltd. 

(Blcmilield  Street.  London  Wall.  London. 
E.C.),  an  interesting  and  fully  illustrated 
reprint,  describing  a  visit  to  their  cable 
factories  at  Woolwich  and  Gravesend. 


A  New  Adjustable  Eeading  Lamp. 

The    General    Electric    Company,    Ltd.. 

(67.  Queen  ^'ictoria  Street.  London,  E.G.), 
send  us  particulars  of  a  new  adjustable 
reading  lamp,  which  is  shov\-n  in  the 
accompanying  illustration.  Its  move- 
ments are  "  imiversal,"  enabling  the  light 


to  be  directed  at  any  angle.  There  i.? 
also  a  special  revolving  shade,  by  which 
the  light  can  be  screened  or  projected. 
The  lamp  is  claimed  to  be  specially 
suitable  for  the  work  of  dentists,  oculists, 
engravers,  and  others. 

Osram  Filaments  lor  Mining 
Lamps. 

It  is  interesting  to  mention  that  in  the 
miners'  safety  lamps  winning  the  first 
])rize  of  £600  and  the  second,  third,  and 
fourth  prizes  of  £.50,  15  e.-p.  2-volt 
Osram  filaments  were  used.  These  lamiJi* 
consume  little  current,  and  the  expense 
is  only  a  halfpenny  per  shift  of  approxi- 
mately twelve  hours. 

Shop  window  Lighting. 
The  British  Thomson-Houston  Co.,  Ltd. 

(77,  Upper  Thames  Street.  London.  E.G.), 
have  designed  a  method  of  v^indow- 
lighting  with  a  view  to  securing  (1)  uni- 
form illumination,  (2)  absence  of  glare, 
and  (3)  absence  of  shadow  in  one  part 
of  the  window.  Suitable  metre  or  silvered 
glass  reflectors  are  ranged  behind  the- 
facia,  and  cast  their  light  down  in  the 
manner  shown  by  the  illustration.  Re- 
flectors of  the  extensive,  intensive,  or 
focussing  description  are  used,  accord- 
ing to  the  dimensions  of  the  window,, 
the  intention  in  all  cases  being  to  flood 
the  goods  with  light,  and  to  prevent 
the  filaments  dazzling  the  eyes. 
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Porms  of  Indirect  and  Semi- 
Indirect  Fittings. 

The  next  two  illustrations  show  forms 
of  indirect  and  semi-indirect  fittings 
brought  out  by  the  British  Thomson- 
Houston  Co.   (77,  Upper  Thames  Street, 


finished  outside  with  grey  enamel  and  in- 
side with  matt  aluminimii. 

The  new  line  of  semi-indirect  fittings 
are  also  supplied  in  two  tyi^es.  one  for 
clusters  of  lamps  up  to  six  in  number, 
the  other  for  single  lamps.  The  semi- 
indirect  types  have  the  advantage  that 


E.C. ),  from  whom  fuller  particulars  can 
be  obtained.  The  industrial  indirect 
types  are  made  in  two  styles,  giving 
respectively  diffused  and  concentrating 
Jight  effects,  and  in  three  sizes  for  the 
■60  watt,  100  watt,  and  200  watt  Mazda 
Jamp.     The  bowls  are  made  of  metal,  and 


while  diffusing  the  lamp  from  the  ceiling 
they  allow  a  mildly  luminous  opal  bowl 
to  be  seen,  and  give  a  more  familiar 
asjiect  to  the  installation. 

These  fittings  are  described  in  the 
B.T.H.  folders  Nos.  2295  and  2296 
respectively. 


From  The  Metallic  Seamless  Tube  Co.,  humid  atmospheres,  and  a  pattern  having 

Ltd.    (Wiggin    Street,    liiniiingham),    we  a  grooved  base  for  surface  wiring, 

have    a    series    of    painiihlets  "describing  Messrs.   Saville   &   Walton   (8,  Bream's 

their      'Meta  -     Flat     Switches.     These  Buildings,  London,  E.C.)  send  a  pamphlet 

are  made  m  all  the  standard  forms,  and  giving     a     selection     of     their     Lighting 

there  are   also  a   Colonial   pattern  fitted  Specialities,  especially  in  connexion  with 

with    a   steatite   movement   suitable   for  country  hoiLse  lighting. 
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THE 


RolopDane  Cumeten 


Tlie  simple,  portable,  and  accurate  apparatus  for 
measuring  illumination,  surface=brightness,  or  re- 
flecting power. 

Can  be  carried  from  place  to  place  with  the  ease 
of  a  small  hand  camera. 

Dimensions  only  Si"  x  4| "  x  IJ";  case  and  accumu- 
lator supplied. 

Measurements  from  0*01  to  2000  foot-candles  can 
be  made. 


Showing  general  appearance  of  new  model  of  Holopliane  Lumeter. 
(Dimensions  :  5|"  X  Vn"  x  IJ".) 

The  Holophane  Lumeter  is  of  value  not  only  to 
lighting  engineers,  but  to  architects,  medical  officers, 
factory   inspectors,  photographers,  and  many  others. 

Among  the  users  of  this  instiumpnf  ni'^u  hp.  niPntionPrl :  — 


The  House  of  Commons,  The  Home  Office  (Factory  Dept.).  The  London 
County  Council,  General  Post  Office,  Great  Western  Railway,  L.  and  S.W. 
Railway,  Underground  Railways,  The  Gas  Light  &  Coke  Co  ,  St.  James  and 
Pall  Mall  Electric  Supply  Co.,  The  Union  Electric  Co.,  The  British  Thomson- 
Houston  Co.,  &c.,  &c. 

Fov  all  ptii'ticulars  apply  to 

HOLOPHRNE    LTD. 

12,  Carteret  St.,  Queen  Anne's  Gate,  S.W. 


THE   JOURNAL   OF   SCIENTIFIC 
ILLUMINATION. 

OFFICIAL     OKi:AN     OF    THE 

5llumiiiatino  EiiGiiiecrincj  Society. 

(Founded  in  London,    1 909.) 

ILLVAUNATING  LNGINEERING  PVBLISHING  CO-VAPANY,   LTD 

Publishing  Offices  :— ATHEN.^UM  PRESS,  13,  BREAM'S  BUILDINGS.  LONDON.  E.G. 

Tel.  No.  2120  Central. 

Editorial  Offices  :— 32,  VICTORIA  STREET,  LONDON,  S.W. 

Tel.  No.  5215  Victoria. 


EDITORIAL. 


The    German    Illuminating 
Engineering  Society. 

To  many  in  thi;;  country  the  announce- 
ment of  the  formation  of  the  German 
Illuminating  Engineering  Society  on 
pp.  .538-540  will  come  as  a  pleasant  sur- 
prise. The  public  announcement  of  this 
important  step  ha.s  only  just  been  made, 
but  the  preliminary  work  has  been 
steadily  going  on  for  some  time,  and  the 
events  of  the  last  few  years  have  shown 
quite  clearly  the  need  for  such  a 
Society  in  Grermany.  The  United 
States  and  England  have  both  Illu- 
minating Engineering  Societies  to 
represent  them  in  matters  of  illumi- 
nation, and  other  countries  are  now 
recognizing  their  value,  especially  as 
illumination  promises  to  be  the 
subject  of  m.uch  international  discus- 
sion during  the  next  few  years. 

The  first  step  taken  by  the  Keichs- 
anstalt  after  it  had  been  decided  to 
form  the  Society,  was  to  write  for 
particulars  of  the   Illuminating  Engi- 


neering Society  in  Great  Britain. 
Accor.lingly  the  writer,  during  his 
recent  visit  to  Berlin,  took  the  oppor- 
tunity to  see  Dr.  Brodhun  and  Dr.  E. 
Liebenthal  at  the  Eeichsanstalt  and 
give  them  full  information  on  this 
subject. 

There  is  no  doubt  that  the  experi- 
ences of  the  British  and  American 
Societies  will  be  very  useful  to  our 
friends  in  Germany.  The  extracts 
published  from  the  proposed  constitu- 
tion show  that  the  German  Society 
is  to  be  closely  modelled  on  our  own. 
The  Council  is  to  consist  of  twenty- 
four  members,  six  drawn  from  the 
Verband  deutscher  Elektrotechniker, 
six  from  the  Verein  fiir  Gas  und  Was- 
serfachmannern,  and  the  remaining 
twelve  from  other  bodies  unconnected 
with  gas  or  electricity.  For  the  time 
being,  however,  the  affairs  of  ihe 
Society  are  to  be  conducted  by  a 
provisional  committee,  on  which  Prof. 
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Warburg,  Director  of  the  Keichsanstalt, 
is  Chairman,  and  Dr.  E.  Liebenthal 
Secretary ;  while  Dr.  Brodhun  and 
Dr.  Hagen  (of  the  Keichsanstalt),  Dr. 
Bunte  and  Herr  G.  Dettmar  (repre- 
senting respectively  the  German  in- 
stitutions of  Gas  and  Electrical 
Engineers),  are  also  on  the  Committee. 

Early  in  the  year  an  ajjpeal  to 
the  Reichsanstalt  to  undertake 
the  formation  of  the  Society  was 
made  by  the  Institute  of  Electrical 
Engineers,  and  this  afterwards  received 
cordial  support  from  the  Institution 
of  Gas  Engineers.  A  year  or  two 
back  co-operation  of  this  kind  between 
representatives  of  gas  and  electricity 
would  have  been  much  more  difficult 
to  attain,  but,  as  stated  above,  the 
events  of  the  past  few  years  have 
shown  the  vital  need  for  an  impartial 
body  to  deal  with  illumination,  nomen- 
clature, standards  of  light,  &c.,  and 
the  institutions  of  gas  and  electrical 
engineers  have  accordingly  joined 
hands  in  this  matter. 

The  decision  to  approach  the  Reichs- 
anstalt was  undoubtedly  a  wise  one. 
No  other  body  in  Germany  could  have 
stood  in  quite  the  same  impartial 
position  towards  the  various  illuminants 
concerned,  and  its  influential  and 
authoritative  support  will  naturally  be 
of  considerable  benefit  to  the  new 
Society.  Germany  has  done  much  for 
science,  and  many  of  the  earliest 
pioneering  investigations  on  photo- 
metry and  illumination  were  carried 
out  in  that  country.  It  is  very  grati- 
fying to  find  that  our  own  experience 
is  confirmed  by  the  German  experts  in 
illumination. 

We  observe  that  the  first  meeting  of 
the  German  Society  is  to  be  held  next 
February,  and  that  it  is  hoped  that 
Prof.  0.  Lummer  will  give  the  in- 
augural address.  We  need  not  say 
that  we  in  this  country  cordially 
welcome  the  formation  of  the  Illumin- 
ating Engineering  Society  in  German}'. 
We  feel  confident  that  the  three  illu- 
minating engineering  societies  now  in 
existence — in  England,  Germany,  and 


the  United  States— will  co-operate 
together  for  much  useful  and  inter- 
national work  in  the  future. 

Light  and  Illumination:    Their 
Use  and  Misuse. 

A  Primer  on   Ili.i'.mination. 

It  will  be  recalled  that  in  our  last 
number  we  referred  to  the  Primer  on 
Illumination  issued  by  the  American 
Illuminating  Engineering  Society. 
In  this  issue  we  are  publishing  a 
somewhat  similar  series  of  notes 
entitled  '  Light  and  Illumination : 
their  Vse  and  Misuse,'  which  will 
subsequently  be  reprinted  in  pamphlet 
form.  The  text  has  been  remodelled 
somewhat  to  suit  the  conditions  of 
this  country,  but  it  will  be  observed 
that  the  views  put  forward  are  practi- 
cally identical  with  those  published 
in  the  United  States.  Great  credit  is 
due  to  the  American  Society  for  having 
taken  this  step,  and  we  are  glad  to 
co-operate  with  them  in  spreading  the 
knowledge  of  good  illumination. 

It  need  not  be  said  that  there  are 
many  matters  on  which  lighting 
engineers  have  not  yet  formed  a 
definite  opinion,  and  many  suggestions 
which  have  yet  to  stand  the  test  of 
time  and  experience.  Illuminating 
Engineering  is  a  new  movement.  It 
has  had  to  formulate  tentative  rules 
in  a  comparatively  short  time,  and 
many  of  them  may  have  to  be  modified 
within  the  next  few  years. 

Therefore  in  this  publication  every 
effort  has  been  made  to  avoid  dogma- 
tic utterances  on  any  points  which 
are  doubtful. 

On  the  other  hand,  there  are  certain 
fundamental  rules  of  good  lighting 
which  have  stood  the  test  of  time  and 
have  received  such  general  approval 
on  the  part  of  those  interested  in  this 
subject  that  there  need  be  no  hesita- 
tion in  putting  them  forward. 

During  the  last  few  years  enormous 
progress  in  methods  of  illumination 
has  been  made,  and  it  is  therefore  to 
the  advantage  of  the  consumer  to  be 
able  to  know  how  to  get  the  best 
value   from   his  lamps.      He   needs  to 
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be  shown  that  there  are  certain  sirnple 
rules  which  apply  equally  well  to  all 
methods  of  lighting,  and  ought  almost 
invariably  to  be  observed. 

A  special  effort  has  been  made  in 
this  article  to  put  the  case  for  good 
illumination  in  simple  and  concise 
language,  and  liberal  use  has  been 
made  of  illustrations.  At  the  same 
time  it  is  only  right  to  say  that  the 
matter  has  been  got  together  some- 
what hastily,  owing  to  the  urgent 
requests  of  some  members  of  the 
Society  for  an  immediate  issue  of 
the  pamphlet.  No  doubt  there  will 
subsequently  be  opportunities  of 
making  such  improvements  as  may 
appear  desirable. 

For  the  moment  the  illustrations 
used  are  examples  of  electric  lighting. 
But  the  text  applies  equally  well  to  all 
illuminants,  and  we  hope  before  long 
to  reissue  this  publication,  in  which 
the  text  will  be  substantially  the  same, 
but  the  illustrations  will  deal  with 
gas  lighting. 

We  should  like  to  mention  that  it 
has  naturally  been  necessary  to  make 
the  contents  of  this  primer  very 
general.  There  are  many  problems 
which  are  peculiar  to  one  branch  of 
lighting,  such  as  are  involved,  for 
example,  in  the  lighting  of  shops, 
schools,  streets,  factories,  &c.,  which 
cannot  be  included  in  its  scope. 

It  is  proposed  in  the  near  future  to 
follow  up  this  first  series  of  general 
recommendations  by  a  succession  of 
pamphlets  dealing  specifically  with 
special  branches  of  lighting.  But 
before  this  is  done 'it  would  be  well 
to  collect  further  data  and  obtain 
fuller  experience  on  some  points  so 
that  the  information  can  be  presented 
to  the  public  in  as  definite  and 
attractive  a  form  as  possible. 

Expert  Opinion  on  Manchester 
Street  Lighting. 

()n  pp.  534-537  we  reproduce  the 
main  points  in  the  reports  of  Mr.  Haydn 
T.  Harrison  and  Mr.  J.  Abady,  the  two 
experts    invited    by    the    Manchester 


Council  to  report  on  the  gas  and 
electrical  lighting  in  that  city.  This 
enterprising  departure  has  caused  much 
interest  and  speculation,  and  since  the 
issue  of  the  reports  there  has  naturally 
been  a  considerable  amount  of  discus- 
sion in  the  technical  press. 

It  is  not  to  be  expected  that  the 
many-sided  questions  involved  in  street 
lighting  can  be  easily  settled.  Until 
we  have  something  in  the  nature  of  a 
standard  specification  on  street  light- 
ing it  is  hardly  to  be  expected  that 
strictly  comparable  data  will  be  ob- 
tained by  two  independent  experts, 
even  though  they  may  be  anxious  to 
co-operate  together.  In  the  present 
instance  we  consider  that  the  results 
obtained  are  distinctly  promising  in 
view  of  the  novelty  of  the  situation. 
Who  would  have  anticipated  a  few 
years  ago  that  a  City  Council  would 
invite  two  experts  to  report  upon  the 
lighting  in  this  way  ? 

It  must  not  be  supposed  simply  be- 
cause an  inquiry  of  this  kind  fails  to 
carry  complete  conviction  to  all  parties 
concerned,  or  does  not  lead  to  an  im- 
mediate decision  in  favour  of  one 
system  of  lighting  or  other,  that  it  is 
useless.  On  the  contrary,  the  very 
fact  that  so  much  discussion  is  aroused 
proves  that  the  difficulties  are,  at  any 
rate,  being  faced.  We  believe  that  it 
is  only  by  attacking  these  questions 
through  the  co-operation  of  represen- 
tatives of  the  competing  illuminants, 
working  together  on  predetermined 
lines  and  using  mutually  acceptable 
methods,  that  the  requirements  of 
street  lighting  would  gradually  become 
standardized. 

There  is  one  point  which,  we  imagine, 
will  have  struck  many  people  who  read 
these  report.'^,  namely,  the  fact  that  the 
positions  of  the  lamps  and  the  condi- 
tions under  which  they  were  working 
were  not  the  best.  It  is  admitted,  for 
example,  that  the  gas-lamps  were  not 
operating  as  satisfactorily  as  the  same 
class  of  lamps  has  done  elsewhere,  and 
this  naturally  invalidates  the  compari- 
son  to  some  extent.     We   think   that 
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it  would  have  been  possible,  before 
this  series  of  investigations  com- 
mencad,  to  make  sure  that  the  working 
of  the  lamps  was  normal  and  efficient  ; 
or,  if  the  defects  only  revealed  them- 
selves while  the  tests  were  taking  place, 
to  have  them  remedied  and  further 
exj^ieriments  made  before  the  reports 
were  issued.  If  this  had  been  done  it 
would  have  added  considerably  to  the 
value  of  these  experiments. 

We  hope  on  a  future  occasion  to  go 
more  fully   into   the   merits  of  these 

tests  and  the  results  obtained. 

The  InternaiionalCinematograph 
Exhibition  and  Conference. 

We  hope  that  some  of  our  readers 
and  members  of  the  Illuminating  Engi- 
neering Society  will  take  advantage  of 
the  invitation  (page  ooO)  to  participate 
in  the  International  Cinematograph 
Exhibition  and  Conference  to  be  held 
at  Olympia  next  March.  At  first  sight 
it  might  perhaps  be  thought  that 
lighting  engineers  are  not  very  jtrac- 
tically  concerned  with  cinematograph 
displays.  But  on  closer  consideration 
it  will  be  seen  that  there  is  really  quite 
a  field  for  illuminating  engineering  in 
this  work. 

Let  us  take  first  the  illuminating 
apparatus  used  for  projecting  the  film 
on  the  screen.  The  cost  of  electrical 
energy  in  running  one  of  these  power- 
ful arc  lamps  continuously  during  the 
day  is  naturally  considerable.  Yet  of 
the  vast  amount  of  light  created  only 
a  comparatively  small  amount  actually 
reaches  the  screen.  The  loss  involved 
in  transmission  through  the  film  and 
optical  system  is  often  very  large. 
Could  we  but  devise  a  method  of 
increasing,  if  even  only  slighth',  the 
l)ercentage  of  light  usefully  employed 
the  saving  would  be  great. 

The  design  of  the  lens  system,  the 
nature  of  the  source  of  light  used,  and, 
in  particular,  the  way  in  which  this 
light  is  distributed  are  all  of  import- 
ance. There  is  likewise  an  opportunity 
for   investigations    in   connexion    vrith 


the   screens    used    in    cinematograph 
work. 

Next  there  is  the  question  of  the 
lighting  of  the  rooms  in  which  the 
cinematograph  displays  are  held.  Very 
subdued  lighting  is  naturally  desirable 
in  order  that  the  brightness  of  the 
screen  may  appear  correspondingly 
great.  We  have  been  in  many  rooms 
in  which  the  lack  of  effective  methods 
of  screening  made  the  glare  when  the 
light  was  turned  on  distinctly  painful. 

It  need  not  be  said  that  there  is  also 
room  for  ingenuity  in  arranging  the 
exterior  lighting  of  picture  palaces. 
There  is  no  doubt  that  the  use  of 
luminous  signs  and  striking  methods 
of  lighting  at  the  entrances  constitute 
a  very  important  means  of  attracting 
patronage  to  this  class  of  entertain- 
ment. 

Finally,  we  should  like  to  see  some 
additional  information  as  to  the  pre- 
cautions to  be  taken  regarding  the 
eyesight  of  children  who  habitually 
visit  cinematograph  entertainments. 
We  have  seen  it  stated  that  it  is  bad 
for  the  eyes  to  be  too  close  to  the 
screen,  and  that  this  applies  with 
special  force  to  the  vision  of  children. 
The  difference  in  the  comfort  with 
which  the  screens  in  various  theatres 
can  be  viewed  is  quite  pronounced. 
In  some  cases  the  standard  is  uni- 
formly high,  and  the  eye  is  scarcely 
conscious  of  any  degree  of  objection- 
able flicker ;  in  others,  one's  eyes 
become  tired  by  the  flicker  in  (juite  a 
short  period.  It  is  to  the  interest  of 
the  cinematograph  industry  to  deter- 
mine exactly  which  conditions  are  pre- 
judicial to  eyesight  and  to  aim  at 
eliminating  these  difficulties  so  far  as 
possible. 

We  have  now  mentioned  a  few 
matters  which  constitute  common 
ground  for  the  lighting  engineer  and 
cinematograph  expert.  We  do  not 
doubt  that  there  are  many  others  well 
worth  discussion,  and  we  hope  that 
some  of  our  membel-s  will  find  the 
opportunity  to  bring  these  forward. 
Leon  G  aster. 
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Review  of  Contents  of  this  Issue. 


The  first  article  in  this  issue,  by  I)r. 
Louis  Bell  (p.  531),  describes  the 
decorative  lighting  at  the  Boston 
Electric  Show,  which  appears  to  have 
been  on  a  very  extensive  scale. 

Following  this  will  be  found  an 
abstract  of  the  two  reports  presented 
by  Mr.  Haydn  T.  Harrison  and  Mr. 
J.  Abady  on  the  Street  Lighting  in 
Manchester  bv  Gas  and  Electricity 
(p.  534). 

The  full  translation  is  given  of  an 
official  announcement  in  a  recent 
number  of  the  ZeitschriU  fiir  Beleuch- 
tKng.swe.scn  of  the  formation  of  an 
Illuminating  Engineering  Society  in 
Germany  (p.  538).  Stress  is  laid  on 
the  need  for  an  impartial  body  of  this 
kind  which  will  carry  to  their  logical 
conclusion  the  investigations  of  many 
famous  German  scientists.  The  Society 
was  formed  under  the  auspices  of  the 
Physikalische  Technische  Reichsanstalt 
at  the  request  of  the  Institution  of 
Electrical  Engineers  in  Germany — a 
request  which  was  strongly  supported 
by  the  German  Institution  of  Gas 
Engineers. 

An  interesting  article  by  Dr.  T. 
Llewelly'n  (p.  541)  deals  with  Illu- 
mination in  Mines.  Data  are  given 
respecting  the  light  yielded  by  a  variety 
of  modern  safety  lamps,  and  it  is 
pointed  out  that  a  higher  illiunination 
than  that  given  by  the  old  oil  lamps  is 
generally  necessary.  The  interesting 
conclusion  is  reached  that  "  njstag- 
mus  "  (a  nervous  disease  of  the  eyes) 
occurs  much  more  frequently  in  mines 
in  which  the  surroundings  are  gloomy 
and  the  lamps  used  are  comparatively 
weak  in  candle-power.  Towards  the 
end  of  this  number  (pp.  57S-579)  will  be 
found  some  remarks  on  four  types  of 
miners'  lamps  awarded  prizes  in  the 
recent  Home  Office  competition.  These 
lamps  were  exhibited  at  the  last  meeting 

of  the  Jlluminatina  Enoinccriiuj 
Society. 


The  full  account  of  this  meeting 
will  be  found  on  pp.  .543—18.  The 
chief  item  was  the  Summary  of  Pro- 
gress during  the  Vacation  presented 
by  the  Hon.  Secretary,  Mb.  Leon 
Ga.stee.  Reference  is  made  to  the 
important  proceedings  at  the  Inter- 
national Congress  on  the  Prevention 
of  Industrial  Accidents  in  Milan  ;  the 
recent  reports  of  H.M.  Inspector  of 
Factories  in  Great  Britain  ;  and  to 
the  promise  of  the  Home  Secretary  to 
appoint  a  Departmental  Committee 
on  Illumination.  The  formation  of 
the  German  Illuminating  Engineering 
Society  receives  notice  as  a  most 
important  event,  and  an  account  is 
given  of  Mr.  Caster's  experiences  during 
his  recent  visit  to  the  United  States. 

Among  other  items  mentioned  at 
this  meeting  may  be  mentioned  the 
display  of  sjiecimens  from  Mr.  J.  W. 
John.ston's  collection  of  Ancient 
Lamps.  Mr.  Haydn  T.  Harrison 
sho\\ed  an  ingenious  new  form  of 
Illumination  Photometer,  and  Messrs. 
Dow  and  Mackinney  presented  a  series 
of  slides  illustrating  the  value  of 
Photography  in  Illuminating  Engi- 
neering. A  series  of  boxes  equipped 
with  electric  lamps  and  designed  to  show 
the  effect  of  illumination  from  wall 
papers  of  different  colours,  ^\rs  shown 
by  Prof.  W.  C.  Clinton. 

A  novel  departure  in  the  present 
number  is  the  special  article  entitled 
'  Light  and  Illumination  :  its  Use  and 
Misuse '  (p.  559).  This  is  based  on 
the  ]5rimer  on  Illumination  recently 
issued  by  the  Illuminating  Engineering 
Society  in  the  United  States.  A  series 
of  recommendations  on  illumination, 
expressed  in  simple  and  concise  lan- 
guage, is  given,  illustrated  by  a 
number  of  appropriate  photographs. 
It  is  proposed  to  reprint  this  as  a 
separate  reprint  from  the  journal. 

At  the  end  of  the  number  will  lie 
found  the  usual  Trade  Notes  and 
Review  of  the  Technical  Press. 
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The  International  Cinematograph  Exhibition  and 
Conference. 


The  above  Exliibition  and  Conference 
is  to  take  place  at  Oh^Ilpia,  London,  on 
March  27th-30th,  1913.  It  has  been 
suggested  that  the  Exliibition  would 
doubtless  be  of  interest  to  many  mem- 
bers of  the  Illuminating  Engineering 
Society  and  readers  of  this  journal. 

A  letter  from  the  Secretary  of  the 
Exliibition  inviting  co-operation  was 
read  at  the  meeting  of  the  Society  on 
Tuesday,  Xoveiiibcr  19tli,  and  it  was 
requested  that  those  who  desire  to  take 


part  in  this  exliibition  and  conference 
(either  bj'  exhibiting  instruments  and 
apparatus  or  by  reading  papers  at 
the  Conference)  should  send  in  their 
names  to  the  Hon.  Secretary  of  the 
Illumuiatmg  Engineering  Society  (Mr. 
Leon  Gaster,  32,  Victoria  Street,  S.W.). 
Particulars  may  also  be  obtained  from 
the  Organizing  Secretary  of  the  Exhibi- 
tion, Mr.  E.  Schofield,  22-24,  Great 
Portland  Street,  W. 


The  International  Gas  Exhibition. 


In  Commemoration  of  the  Jubilee  of  Gas 
Engineers  and  Centenary  of  Gas 
Supply. 
We  are  informed  that  the  National 
Gas  Exhibition  is  to  be  held  in  the 
month  of  October,  1913,  in  the  Exhi- 
bition Halls  adjoining  tlie  White  City, 
Shepherd's  Bush,  London,  under  the 
jiresidency  of  Mr.  Corbett-Woodall. 

As  explained   in  a   previous   issue,* 
this  Exliibition  has  been  organized  by 
*  Illu.  Eng.,  Nov.,  Iiil2,  p.  r>U. 


a  Joint  Committee  representing  the 
Institution  of  Gas  Engineers,  the  Society 
of  British  Gas  Industries,  the  British 
Commercial  Gas  Association,  and  the 
municipal  and  private  gas  under- 
takings of  the  L^nited  Kingdom. 

A  special  section  of  the  programme 
is  to  be  devoted  to  the  Hygienic  and 
Economic  Asjiects  of  Good  and  Bad 
Illumination.  Model  rooms,  lighted  by 
various  methods,  vnU  be  on  view,  and 
lectures  delivered. 


Merchants'  Show-Window  Lighting  Contest. 


DuEiNG  a  holiday  carnival  at  Muiicie, 
Ind.,  last  year  local  interest  in  window 
lighting  and  decoration  «as  stimulated 
by  the  award  of  cash  prizes  to  the 
merchants  making  the  best  illuminated 
window  displays.  The  Muncie  Electric 
Light  Company  contributed  to  the 
fortnight's  festivities  by  donating  the 
energy  required  to  oiJerate  the  10,000 
decorative  street  lamjis  temporarily 
installed,  but  the  window  lighting 
contest  was  handled  entirely  by  the 
merchants  themselves,  SljSOO  in  all 
being  collected  to  defray  the  expenses  of 
instalhng  the  street  lamps  and  holding 
the  various  carnival  contests.     Prizes 


of  S25,  S15,  and  SIO  were  awarded 
to  the  three  best  hghted  window  dis- 
plays, the  selection  of  prize  winners 
being  made  by  a  committee  of  the 
merchants.  The  Keller-Bryce  Com- 
pany, haberdasher,  received  first 
honours.  Mr.  Feltman,  the  shoe  mer- 
chant, who  earned  third  prize  in  the 
minds  of  the  lay  jury  of  awards,  is  an 
enthusiastic  advocate  of  electric  light- 
ing on  an  extensive  scale,  and  declares 
that  electricity  is  the  greatest  adver- 
tising medium  the  retail  merchant 
can  emplo}-. — Electrical  World,  Sep- 
tember 28th,  1912. 
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The  Editor  while  not  soliciting  contributions,  is  loilling  to  consider  the  publication 
of  original  articles  submitted  to  him,  or  letters  intended  for  inclusion  in  the 
correspondence  columns  of '  The  Illuminating  Engineer.' 

The  Editor  does   not  necessarily  ideiitifj   himself  with  the  opinions  exjyressed 
by  hit  contributors. 

Decorative  Lighting  at  the  Boston  Electric  Show. 

By  Dr.  Louis  Bell. 


The  Boston  Electric  Show,  lasting 
as  it  did  for  the  full  month  of  October, 
properly  demanded  much  niore  of 
elaboration  than  would  ordinarily  fall 
to  the  lot  of  an  enterprise  of  this  kind. 
It  requii'ed,  in  fact,  something  of  the 
same  treatment  that  would  be  accorded 


in  the  city.  The  building  is  roughly 
triangular  in  shape,  and  its  main 
fa9ade  forms  three  connected  fronts, 
each  with  its  own  entrance,  the  eastern- 
most front  being  terminated  by  a  tower, 
as  shown  in  the  illustration.  Fig.  3. 
In  undertaldng  the  lighting  of  the 


Fig.  1. — Standard  pole  of  Gothic  design  in 
Huntington  Avenue, 

to  the  exposition  buildings  of  an  inter- 
national affair. 

Mechanics'  Building,  utilized  by  the 
Show,  was  about  600  ft.  in  length, 
facing  Huntington  Avenue,  wliich  runs 
westward    from    Copley    Square,    alto 


Fig.  2. — One  of  the  elaborate  pylons  o£  Gothic 
design  at  either  terminus  of  Huntington  Avenue. 

building  and  its  approaches,  the  logical 
starting-point  for  spectacular  illumina- 
tion was  Copley  Square  on  the  east, 
and  on  the  west  Massachusetts  Avenue, 
Mechanics'  Building  lying  midway  be- 
tween these  pomts.     The  fundamental 


gether  the  most  important  public  place    principle  underlying  the  decoration  was 
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the  free  use  of  coloured  lights,  both  on 
the  street  and  as  an  element  of  decora- 
tion on  the  building.  A  large  part  of 
the  building  front  is  heavily  matted 
with  ivy,  \\hich  added  considerably  to 
the  difticulty  of  installing  the  building 
decorations. 

The  first  element  to  be  considered 
was  the  street,  which  is  nearly  100  ft. 
in  ■\\idth,  with  a  central  grass  plot 
occupied  by  the  tramwaj'.  After  tenta- 
tive sketching  out  of  several  plans  for 
decoration,  it  was  finally  determined 
to  introduce  a  new  element  in  the  way 
of  flame  arc?,  «ith  carbons  mineralized 


carbons  burning  a  pale  green.  The 
three  suspended  lamps  were  fitted  with 
I2-in.  opal  globes  and  carbons  burning 
light  rose-pink.  All  the  lamps  were 
adjusted  for  about  0  amps.,  and  were 
operated  in  multiple  ciixuit  from  the 
regular  underground  service.  At  either 
terminus  of  the  Avenue  Mas  placed  a 
pair  of  elaborate  pylons,  also  Gothic 
in  design.  35  ft.  high,  and  carrj-ing 
thirteen  flame  arcs.  One  of  these  on 
Cojjley  Square  is  shown  in  Fig.  2. 
The  uppermost  arc  and  the  middle  tier 
^\■ere  trimmed  with  green-b\irning  car- 
bons, the  rest  being  rose-jiink  as  in  the 


Himtington  Avenue  at  night  showing  Mechanics'  Building. 


to  produce  coloured  light  of  a  character 
radically  different  from  that  generally 
given  to  flame  arcs.  The  standard  pole 
sho\vn  in  Fig.  1  was  tlierefore  worked 
out.  It  is  of  Gothic  design,  30  ft.  in 
height  to  the  centre  of  the  upper  arc, 
witii  a  steel  tubular  pole  forming  the 
core,  and  cased  in  wood  with  staff 
ornamentation.  To  avoid  the  un- 
wieldy length  of  ordinary  flame  arcs  a 
special  lamp  was  constructed,  burning 
short  carbons,  and  with  a  mechanism  as 
compact  as  possible.  The  uppermost 
lamp  was  enclosed  in  an  18-in.  opal 
globe,     and     was    fitted    with    flame 


standard  poles.  These  coloured  flame 
arcs  were  placed  125  ft.  apart,  opposite 
each  other,  along  each  side  of  the 
street,  except  immediately  on  the  side- 
walk in  front  of  the  Mechanics'  Build- 
ing itself,  where,  on  account  of  the 
building  illumination,  the  ares  were 
omitted.  These  coloured  flame  arcs 
are  not  efficient  as  compared  with  the 
ordinary  yellow  or  white  arcs,  but  are 
still  more  efficient  than  the  ordinary 
carbon  arcs,  and  very  gorgeous  as 
spectacular  illuminants. 

Fig.  3  shows  the  effect  on  Huntington 
Avenue   at  .night,    including   the   Me- 
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chaiiics"  Building  itse'f,  looliing  toward 
the  tower  at  its  apex,  and  showing  botli 
the  front  and  the  long  hypothenuse 
on  the  rear.  As  the  view  shows,  the 
building  was  treated  on  the  front  with 
outlining  of  the  chief  features,  plus 
elaborate  decoration  of  the  tower  itself, 
and  of  the  three  entrances.  On  the 
main  fa9ade  and  the  tower,  the  window 
outlining   was   accomplished   Ijy  strips 


Kiii.  4. — Jledianics'  Building,  maiafii5ade  fioni 
the  east  at  night.  ' 

sprung  into  the  window  casings  and 
wedged  into  place,  this  being  the  on'y 
practicable  method  of  dodging  the  ivy. 
The  rear  and  the  west  end  wei'e  draped 
with  Kll)'ight  cable,  some  2  miles  of 
twin-conductor  bsing  used  for  this 
purpose.  On  the  rear  of  the  building 
a  sign  270  ft.  long,  with  letters  18  ft. 
high,  was  erected  in  skeleton  const/uc- 
tion  above  the  roof.  The  lighting  of 
the  main  fafade  was  chiefly  by  4  c.-p. 
carbon  lamps,  most  of  them  in  the 
natural  colour.  The  special  deco.a- 
lions  were  worked  out  in  lamps  of  liglit 
and  dark  green,  light  and  dark  retl, 
and  amber,  and  took  for  the  most  part 
the  form  of  conventionalized  flower 
and  foliage  design,  \\Tought  in  a  close 
mosaic  of  lamps.  The  ordinary  distance 
at  which  these  decorations  could  be  well 
seen  from  the  front  was  so  short  that 
the  usual  spacing  of  lamps  for  ornament 
was  far  too  wide,  and  therefore  in  the 
designs  the  lamps  were  packed  a'most 
as  closely  as  the  sockets  could  be  placed 
upon  their  backing,  with  a  very  satis- 
factory result  as  regards  general  effect. 
For  a  similar  reason  the  outlining  on 


(he  main  fa9ade  was  done  with  lamps 
spacetl  at  only  S  in.  between  centres. 
The  effect  of  the  mosaics  proved  to  be 
very  beautiful,  and  fully  justified  tiie 
trouble  and  expense  incurred  in  their 
preparation. 

Fig.  4  shows  the  main  facade  from 
the  east,  taken  at  night  from  the  roof 
of  an  adjacent  buOding,  and  gives  an 
excellent  idea  of  the  brilliant  effect 
produced.  At  times  a  flasher  was  used 
on  the  roof  of  the  main  tower,  keeping 
the  lights  in  shimmering  revolution. 
This  picture  a'so  shows  the  arrange- 
ment of  the  mosaic  decorations  about 
the  three  entrances. 

Fig.  5  gives  the  aspect  of  the  main 
fa9acle  and  Huntington  Avenue  from 
the  west.  This,  by  the  way,  was 
taken  on  a  hydrazine  plate,  which 
seems  particu'arly  we  1  adapted  for 
this  night-work.  At  the  left  of  the 
picture  a  bit  of  the  draping  on  the 
West  Newton  Street  end  of  the  building 
is  shown.  Wherever  the  draping  cables 
crossed   thev  -were  tied   together  with 


Fl(i.  "(.—Mechanics'  Buililing,  ni.aiii  foijade  from 
the  west  at  night. 

knots  of  coloured  lamps,  as  shown  in 
the  figure.  Altogether,  something  over 
35,000  lamps  were  used  in  the  decora- 
tions, beside  212  of  the  coloured  flame 
arcs  on  the  street.  These  last  proved 
so  attractive  an  innovation  in  spec- 
tacular lighting  that  their  use  for 
decorative  work  elsewhere  in  the  city 
after  the  close  of  the  Electrical  Show 
is  being  seriously  considered. 
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Expert  Opinion  on  the  Manchester  Street  Lighting. 


An  interesting  precedent  has  Ijeen  set 
by  the  action  of  the  City  of  Manchester, 
whicli  invited  Mr.  Jacques  Abady  and 
Mr.  Haydn  T.  Harrison  to  report  upon 
the  flame  arc  Ugh  ting  in  Portland  Street 
and  the  high-f)ressure  gas  lighting  in 
Princess  Street  in  that  city. 

In  their  general  report  Mr.  Harrison 
and  Mr.  Abady  agree  on  the  following 
jjoints  : — 

1.  That  for  all  practical  purposes 
the  degree  of  illumination  in  Portland 
Street  and  Princess  Street  is  approxi- 
mately equal. 

2.  That,  baised  upon  the  figures  of 
costs  of.  ciu'rent  and  gas,  &c.,  given 
us  by  the  respective  departments,  the 
arc  lamps  as  used  in  Portland  Street 
are  provided  at  an  annual  cost  which 
is  less  than  the  gas  lamps  as  used  in 
Princess  Street. 

3.  That,  as  a  comiiarison  between 
the  i^ossibilities  of  arc  hghting  and 
high-pressure  gas  lighting,  the  results 
are  vitiated  by  the  fact  that  the  liigh- 
pressure  gas  lamps  are  giving  an 
efficiency  very  much  below  similar 
lamj)s  when  properly  installed  and 
adjusted. 

In  addition,  Mr.  Harrison  and  Mr. 
Abady  have  issued  separate  reports  on 
the  subject. 

Complementary   Report   by   Mr. 

Haydn  T.  Harrison  (Abstract). 

This  test  is  based  upon  the  results 
in  Princess  Street  and  Portland  Street 
as  stated  above.  In  both  cases  a 
length  of  street  illuminated  by  four 
lamps  was  considered.     It  is  added  : — 

An  accurate  comparison  of  two 
systems  of  street  illumination  naturally 
necessitates  that  the  cost  of  producing 
and  maintaining  the  light  be  carefu'ly 
computed,  all  factors  incidental  to 
such  cost  being  included,  and  that 
the  relative  value  of  the  illumination 
resulting  be  accurately  gauged. 

The  measurement  of  light  and  illu- 
mination has  now  become  a  science,  the 


degree  of  accuracy  of  ■\\'hich  is  only 
limited  by  the  personal  error  of  the 
observers  using  the  photometric  instru- 
ments. Many  years'  experience  of 
street  photometry  have  convinced  me 
that  an  accuracy  ^^dthin  5  per  cent  can 
be  rehed  upon  for  direct  candle-power 
measurements,  and  within  7  per  cent 
for  horizontal  illumination  measure- 
ments, provided  only  that  the  photo- 
meter used  is  correctly  designed  and 
constructed  for  the  purpose. 

Three  photometers  were  used,  one  a 
rough  iDortable  instrument  fitted  with 
a  Bunsen  screen,  the  other  two  of  the 
"  universal  "  pattern.  From  time  to 
time  one  of  the  instruments  was  sent 
up  to  the  laboratory  in  London  to  be 
checked,  and  the  accuracy  is  stated 
to  be  not  less  than  5  per  cent  for 
candle-power  measurement,  and  7  per 
cent  in  the  case  of  horizontal  measure- 
ments of  illumination.  In  taking  mea- 
surements, candle-power,  distance,  and 
height  of  lamps  were  noted,  but  special 
emphasis  is  placed  on  the  minimum 
horizontal  illumination  in  the  street. 

It  is  becoming  the  practice  to  use 
as  the  chief  factor  in  comparing  the 
illumination  of  streets  to  ascertain  the 
minimum  horizontal  illumination  at 
any  part  of  the  street  in  a  plane  at  a 
height  of  3  ft.  3  in.  above  the  pavement 
level. 

In  order  to  arrive  at  the  data  neces- 
sary to  prepare  the  report  submitted 
herewith,  a  series  of  tests  was  conducted 
extending  over  a  period  two  months 
in  duration.     These  tests  included  : — 

1.  Photoaietric  measurements  of 
candle-power  and  illumination,  which 
were  carried  out  every  night  when  the 
weather  f)ermitted. 

2.  Periodic  measurements  of  gas 
consumption  and  gas  pressure  to  check 
those  as  recorded  by  the  gas  meters 
and  recorders  installed. 

3.  Periodic  measurements  of  elec- 
tricitj-  consumed  to  check  the  electricity 
meters  installed. 
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4.  Tests  of  the  low-pressure  gas 
lamps  lighted  in  Princess  Street  after 

11.15  P.M. 

5.  Daily  and  nightly  inspection  of 
the  lamps,  to  check  consumption  and 
renewal  of  mantles,  carbons,  cleaning, 
repairs,  &c. 

In  the  cases  of  both  Princess  Street 
and  Portland  Street  the  niethod  adojoted 
has  been  the  erection  of  central  light 
sources  suspended  on  span  wires.  In 
the  case  of  Princess  Street  the  sources 
of  light  consist  of  Keith  high-pressure 
gas  lanterns,  each  containing  three 
inverted  high-pressure  mantles  supplied 
with  gas  from  the  Corporation  gas 
supply,  raised  to  a  pressure  of  55  to 
60  in.  (of  water)  by  means  of  a  com- 
pressor plant  situated  in  Piccadilly, 
the  pumps  of  wliich  compressor  plant 
are  driven  by  electric  motors  supplied 
with  i)o\^er  from  the  Corjjoration  Elec- 
tricity Undertaldng. 

In  Portland  Street  the  same  metliod 
is  adopted,  the  sources  of  light  under 
consideration  in  this  report  being  the 
four  lamps  adjacent  to  Princess  Street, 
which  are  of  the  Metroflame  Magazine 
Flame  Arc  joattern,  with  clear  inner 
globes  and  partially  obscured  outer 
globes. 

The  author  has  the  same  remarks 
to  make  regarding  the  comparative 
advantages  of  the  method  of  central 
suspension  in  the  case  of  gas  and 
electric  lamps. 

The  central  hanging  of  light  sources 
has  many  advantages  to  recommend 
it  where  powerful  light  units  such  as 
these  are  being  used.  The  chief  of 
these  advantages  are  that  the  units 
may  be  erected  at  a  considerable  height 
where  they  do  not  come  into  the  line 
of  \-ision  of  pedestrians  or  drivers  of 
vehicles  using  the  street ;  furthermore, 
the  illumination  on  the  footpaths  is 
much  more  even  than  when  the  light 
sources  are  supported  by  poles  erected 
at  the  side  of  the  footway.  Another 
advantage  is  that  poles  iDcing  rarely 
needed  for  supporting  the  span  wires, 
the  footway  is  freer  from  obstacles 
to  the  traffic.  The  only  serious  dis- 
advantage is  the  inaccessibility  of  the 
lamps.  This  is  generally  got  over  in 
the  case  of  electric  lamps  by  the  use 
of    lowering    gear,    which    draws    the 


lamp  to  one  side  and  lowers  it  to  tho 
footpath  for  attention.  In  the  case 
of  electric  lamps  this  has  proved  satis- 
factory {vide  method  adopted  by  City 
of  London),  but  in  the  case  of  high- 
pressure  gas  lamps  trouble  with  tho 
joints  is  often  encountered,  as  in 
Princess  Street.  Therefore,  in  cases 
where  high-pressure  gas  lighting  in 
adopted,  I  am  of  opinion  that  the  ad- 
vantages incidental  to  centrally  sus- 
pended lamps  should  be  waived  in 
favour  of  lamps  supported  from  bracket;, 
attached  to  the  wall  or  mounted  on 
columns,  thus  allowing  of  a  permanent 
connexion  to  the  gas  main. 

The  average  distance  apart  of  the 
lamps  was  121  ft.,  in  the  case  of  the 
electric  lamps,  and  107ft.  in  the  case 
of  the  gas  lamps. 

The  electric  measurements  were  as 
follows  : — ■ 

(a)  Average  candle- jiower  at  20-25 
degrees  from  the  horizontal. 

(6)  Average  candle-power  at  45  deg. 
from  tlie  horizontal. 

(f)  Average  minimum  horizontal  illu- 
mination derived  from  on  the  pavement. 

(d)  Average  maximum  horizontal  illu- 
mination derived  from  on  the  pavement. 

The  cost  of  the  gas  lamps  worked 
out  as  follows  : — 

Per  hour. 

Gas        1147r/. 

Candles  . .  . .  .  .        -Id. 

Labour  . .  . .  . .        -IPr/. 

Sundries  -Ol'id. 

1-5 

The  general  synopsis  of  the  advant- 
ages of  the  gas  and  electrically  lighted 
streets  are  shown  in  the  table  on  the 
opposite  page. 

Mr.  Ab.vdy's  Supplementaey  Report 
(Abstract). 

Mr.  Abady's  supplementary  leport 
is  comparatively  short.  There  are  also 
data  in  the  form  at  the  end  of  the  report, 
analyzing  the  costs  of  gas  and  electric; 
lighting  presented.  Mr.  Abady  also 
remarks  : — 

Whereas  Mr.  Harrison  is  of  the 
opinion  that  it  was  intended  that  we 
should  simply  accept  the  costs  given 
us  by  the  respective  Departments,  and 
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express  the  light  found  to  be  obtained 
from  the  two  systems  on  a  comf)arable 
basis  of  either  equal  cost  or  equal 
illumination,  I,  on  the  other  hand, 
am  of  the  opinion  that  the  intention 
of  the  reference  is  that  we  should 
criticize  the  costs  if  necessary,  criticize 
the  installations  if  necessary,  and 
generally  report  upon  the  systen:s  of 
high-pressu("e  gas  and  flame  arc  lighting 
(as  exemplified  by  the  two  installations) 
so  as  to  guide  the  Corporation  as  to  the 
general  bearing  of  our  findings  upon 
extensions  of  either  system.  We  have 
thought  it  better,  therefore,  that  we 
should  submit  separate  reports. 


supply  for  public  lighting  purposes 
3  burner  high-pressure  lamps  at  as 
low  a  cost  as  can  the  Electricity  Depart- 
ment supply  for  public  lighting  purposes 
11-ampere  flame  arc  lamps. 

4.  While  not  suggesting  that  the  costs 
given  me  by  either  Department  are 
incorrect,  they  do  not  appear  to  me 
to  comprise  all  essential  factors,  and  I, 
therefore,  do  not  consider  that  they  can 
be  safely  taken  as  a  basis  in  estimating 
for  future  extensions  of  either  system. 

5.  I  consider  the  \\hole  comparison 
vitiated  by  the  fact  that  the  high- 
pressure  gas  lamjis  at  the  angles  tested 
have  an  efficiency  of  only  27  candles 


Princess  Street 

Portland  Street 

high  -  pressure  gas 

arc  lamps 

Candle  power  of  lamps    

1.7.W 

2,970 

Number  of  lamps  to  the  mile    ... 

4!l-34 

43-6 

Running  co.<ts  per  lamp  per  hour 

1  .3.1 

0-7d.  and  *0-9d. 

Capital  costs  per  mile  of  street ... 

£2,.-.3T 

£i..-.Gn 

Running  cost  per  l,t)00  c.-p  hours 

0-857il. 

0  23i;d.  and  O-.Sd. 

Oost  per  annum  per  mile  eciual  illui 

niuation 

£67.-. 

.!;2.-.4an.l  *.-63U 

Minimum  illumination  basis  of  comiiariion 

0  39  ft.-candles 

(!■.■)  ft.-eandles 

Cost  per  mile  of  street  per  annum  (up  to  11.30  p.m.) 

£617 

£2,-)4  and  *£314 

at  above  illumination. 

After  1!. 30  pji. 


Mr.  Abady's  chief  conclusions  are  as 
follows  : — 

I  have  arrived  at  the  following  con- 
clusions, my  reasons  for  which  are  set 
out  at  length  hereinafter  : — 

1.  That  the  lighting  Avith  high- 
])ressure  gas  lamps  of  Princess  Street, 
both  itr  respect  to  the  amount  of  general 
ilUimination.  the  quality  of  Ught,  and 
freedom  from  involuntary  extinctions, 
is  better  than  the  iigiiting  ^nth  flame 
arc  lamps  of  Portland  Street. 

2.  Ihat  the  candle-power  of  the  arc 
lamps  is  superior  to  that  of  the  liigh- 
])ressure  gas  lamps,  and  that  the  arc- 
Jamp  figures  show  that  they  are  in  a 
state  of  high  efficiency,  while  the  high- 
pressure  gas  lamp  figures  show  that 
the  lamias  arc  not  installed  or  adjusted 
so  as  to  obtain  normal  efficiency,  or 
anything  approaching  it.  (I  wisii  to 
emphatically  impress  this  upon  the 
Council.) 

3.  That,  based  upon  the  figures  of 
costs  given  me  by  the  Electricity  and 
(!as  Departments,  I  am  of  the  opinion 
tliat  the  Manchester  Corporation  Gas 
Department   cannot  (on  those  figures) 


per  cubic  foot  of  gas,  whereas  it  is 
common  knowledge,  and  also  my 
invariable  personal  experience,  that 
the  high-pressure  gas  lamps,  when 
adjusted  and  supplied  with  gas  at  a 
suitable  presisure,  have  an  efficiency  of 
over  50  candles  per  cubic  foot,  with  a 
minimum  of  40  candles  per  cubic  foot. 

6.  While  it  appears  to  have  been 
necessary,  0A\ing  to  the  nature  of  the 
lighting  source,  to  suspend  the  arc 
lamps  27  ft.  6  in.  high  from  the  road, 
I  strongly  criticize  the  siiriilar  sus- 
pension, at  an  approximately  simi'ar 
height,  of  the  gas  lamps  ;  and  I  suggest 
that  in  any  extensions  2-burner  gas 
lamps  adjusted  to  a  proper  efficiency, 
placed  on  poles  20  ft.  from  the  ground 
and  130  ft.  apart,  would  give  a  light 
equal  to,  if  not  better  than,  the  3- 
burner  lamps  at  present  in  Princess 
Street. 

7.  Subject  to  my  criticism  of  the 
installation  and  adjustment  of  the 
high-pressure  gas  lamps,  I  consider 
that  the  tests  justifj-  an  extension  of 
both  systems  ;  but  it  follows  from  para- 
graph G  that  if  it  is  considered  necessary 
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to  suspend  lamps  over  tlie  tramwav 
route  27  ft.  high  or  thereabouts,  arc 
lamps  should  be  selected  for  this 
purpose. 

8.  I  direct  attention  to  the  fact  that, 
in  the  figures  of  costs  given  in  the  body 
of  this  report,  no  annual  charge  is 
added  for  interest  and  depreciation 
on  the  capital  outlay  for  lamps  or 
mains,  but  the  capital  expended  is 
stated  separately.  Seeing,  however, 
that  arc  lighting  on  the  system  em- 
ployed in  Portland  Street  requires  a 
special  main,  this  is  a  factor  of  cost 
which  should  not  be  overlooked. 

9.  As  the  tests  were  made  in  the 
summer,  no  opportunity  presented  itself 
for  a  comparison  of  the  two  systens 
during    foggy   weather.     Any   remai-ks 


under  this  head  would,  therefore,  have 
to  be  based  upon  observation  of  other 
instaUations  ;  and  this  the  reference 
does  not  call  for. 

The  particulars  of  the  respective 
installations,  full  details  of  the  data 
obtained,  and  the  reasons  upon  which 
I  base  my  foregoing  conclusions,  are 
set  out  as  addenda  hereto. 

In  conclusion,  I  wish  to  state  that  I 
have  received  the  greatest  courtesy  and 
assistance  from  the  officials  of  both  the 
Electricity  and  Gas  Departments,  and 
have  endeavoured  to  interpret  the  facts 
and  data  with  absolute  impartiality. 

In  the  supplementary  matter  pre- 
viously mentioned  Mr.  Abady  explains 
his  reasons  for  these  conclusions. 


Flash-Lighting  Railway  Signals. 


A  FEW  months  ago  an  exhibit  of  a 
new  flash-hght  signal  system  for  rail- 
ways was  given  in  London,  and  we 
have  since  received  a  reprint  of  a  paper 
by  E.  G.  Windahl,  Chief  Signal  Engineer 
of  the  Swedish  State  Railway,  on  this 
subject. 

At  present  it  is  customary  in  dis- 
tinguishing light  signals  to  use  red, 
green,  or  uncoloured  hglits  to  indicate 
"  stop,"  ■'  caution."  and  ""  clear."  But 
various  colour  combinations  have  had 
to  be  contrived  as  the  variety  of  signals 
necessary  has  extended.  An  additional 
means  of  distinction  Ues  in  the  use  of 
flash-hghting  signals,  especially  for  in- 
dicating the  main  lines,  and  enabling 
these  signals  to  be  clearly  marked  out 
from  those  applying  to  slow  trains  and 
sidings.  In  the  "  Aga  "  system  being 
tested  on  Swedish  railways,  flash  lights 
for  distant  signals  having  one-tenth 
of  a  second  flash  and  nine-tenths  dark- 
ness are  used  ;  for  the  home  and  start- 
ing signals  a  longer  period  is  used,  so 
that  these  two  classes  can  be  readily 
distinguished. 

■  In  the  flash-light  system  there  is  it 
is  claimed  slight  danger  of  confusion 
with  adjacent  lights  unconnected  with 
the  railway.     It  is  also  claimed  that  in 


foggy  weather  a  flash-light  signal  will 
attract  attention  when  a  steady  light 
could  not  be  seen,  and  that  a  flashlight 
can  always  be  distinguished  from  a 
steady  one,  whereas  colours  are  apt 
to  be  confused  in  a  mist  or  fog. 

For  flash  signal  hghts  a  portable 
self-contained  sj'stem  of  Ughting  and 
automatic  flashing  apparatus  are  essen- 
tial. In  the  sj^stem  described  by  Mr. 
Windahl  small  tubes  of  dissolved  acety- 
lene are  used  which  need  not  contain 
more  than  about  half  a  cubic  foot  of 
gas.  A  considerable  saving  is  accom- 
plished in  the  amount  of  acetylene 
used,  owing  to  the  comparatively  long 
period  of  darkness ;  and  it  is  also  sug- 
gested that  the  signals  could  be  turned 
off  completely  during  the  daytime 
when  no  hghts  are  necessary.  It  is 
estimated  that  distant  signals  only 
require  renewal  about  every  two  months, 
and  the  exchange  of  a  new  tube  of 
dissolved  acetylene  for  the  exhausted 
one  is  very  readily  effected.  The 
starting  hghts,  having  a  longer  flash 
period,  would  last  for  a  somewhat 
shorter  time.  The  Dalen  automatic 
flashing  device  used  for  this  class  of 
work  has  akeady  been  largely  employed 
for  buoys,  lighthouses,  &c. 
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The  Foundation  of  the  German  Illuminating  Engineering 
Society.* 


On  November  2nd,  1912,  the  German 
Illuminating  Engineering  Society  came 
into  existence  under  the  auspices  of 
the  Physikalisch-Technische  Reichs- 
anstalt  in  Berlin. 

Tlie  importance  of  a  recognized  body 
representing  all  the  interests  O-  illu- 
mination has  made  itself  felt  in  Germany 
for  a  long  time.  The  'ack  of  an  authori- 
tative body  capable  of  dealing  with 
important  questions  connected  with 
illumination,  such  as  the  establish- 
ment of  standards,  nomenclature,  and 
units,  methods  of  measurement,  inter- 
national agreements,  &c.,  has  often 
been  painfully  experienced.  Above  all, 
it  is  unthinkable  that  international 
agreement  on  such  questions  could  be 
arrived  at  ^^-ithout  there  being  such  an 
acknowledged  society.  In  consequence 
of  its  non-existence,  Germany,  which 
for  a  long  time  has  taken  an  important 
part  in  connexion  with  illumination, 
has  gradually  lagged  behind,  and  in 
particular  has  been  outstripped  by  the 
United  States. 

The  interest  in  lighting  taken  by  the 
gas  industry  has  been  exemplified  in 
the  Commission  on  Light  Measurement 
instituted  by  the  Deutsches  Verein  von 
tilas  und  Wasserfachmanner.  The  Ver- 
band  Deutscher  Elektrotechniker  like- 
wise attempted  to  standardize  methods 
of  measurement  for  electric  lighting, 
and  framed  rules  for  the  photometry 
of  glow  lamps  and  arc  lamps.  In 
individual  matters,  especially  as  regards 
the  standard  of  light,  agreement  be- 
tween the  various  Societies  and  institu- 
tions interested  has  been  reached  ; 
especially  now  that  the  Physikalisch- 
Technische  Reichsanstalt,  as  the  result 
of  its  classical  investigation  of  the 
Hefner  lamp  and  the  comparison  of  it 
with  earlier  standards  used  elsewhere, 
has  made  the  Hefner  lamp  a  standard 
for  light  measurement  for  the  «hole 
%\orld.  Nevertheless,  the  mutual  rivalry 
of  the  chief  concerns  interested  in 
lighting  and  the  constant  competition 


between  gas  and  electric  lighting  has 
materially  hindered  the  co-operation 
between  these  parties,  although,  for 
the  correct  understanding  of  many 
important  questions,  and  particularly 
the  adjustment  of  international  pro- 
blems, such  co-operation  is  most  essen- 
tial. This  is  much  to  the  detriment  of 
the  whole  science  of  illumination. 

Many  j)arties  which  are  not  repre- 
sented in  the  institutions  referred  to 
above  have,  nevertheless,  a  keen  interest 
in  the  development  of  illumination,  but 
hitherto  have  not  been  able  to  make 
their  views  felt — e.g.,  those  concerned 
Avith  acetylene,  petroleum  and  spirit 
lighting,  the  physicist,  the  chemist,  the 
medical  man,  the  sanitary  engineer,  the 
physiologist,  the  schoolmaster,  and  the 
factory  inspector,  &c.  Formerly,  if 
these  specialists  took  any  part  in  the 
discussions  on  questions  connected  with 
lighting,  it  might  easily  happen  that 
then'  expression  of  opinion  was  regarded 
as  "  non-technical."  Nevertheless,  such 
'■  outsiders  "  are  in  a  position  to  be  of 
great  assistance  in  deciding  many  im- 
portant lighting  questions.  Moreover, 
either  on  account  of  the  nature  of  their 
special  aims  and  objects,  or  on  account 
of  their  being  removed  from  the  strife 
of  commercial  rivah'j',  these  experts 
would  often  be  able  to  originate  scien- 
tific investigations  and  to  solve  pro- 
blems which,  while  apparently  far 
re  no\cd  from  commercial  matters,  are 
nevertheless  of  paramount  importance 
as  regards  illumination. 

To  Kirchofi's  genius  and  intuition 
we  are  indebted  for  a  knowledge  of  the 
laws  of  radiation,  which  the  investiga- 
tions of  Wien  and  Planck,  of  Lununer, 
Kurlbaum,  Holborn,  and  Pringsheim, 
have  established  and  enlarged  during 
a  decade.  To-day  this  field  is  still 
far  from  exhausted,  and  these  laws  are 
already   regarded   as   the   basis   of  the 

*  Translated  from  the  official  aimouiicenieut 
ill  the  Zeilf^chrifl  fur  Beleuchtimg'itcesen, 
November  10,  1912." 
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development  ot  ilhinnnation  fioni 
purely  empiiical  scientific  data. 

To  the  chemist  Auer  von  Welsbach 
and  the  physicist  Nernst  we  owe  the 
first  practical  applications  of  .such  laws 
to  modern  illuminants. 

To  Prof.  Hermann  C'ohn,  the  oculist, 
in  conjunction  with  Prof.  Leonhard 
Weber,  the  physicist,  are  due  the  in- 
vestigations of  the  minimum  illumina- 
tion for  streets,  squares,  schoolrooms, 
and  private  houses. 

We  have  to  thank  Leonhard  Weber, 
Lummer,  Kurlbaum,  Marten.s  Ulbricht, 
and  Kriiss  for  apparatus  which  enables 
us  to  measiu'e  light  with  as  much  pre- 
cision as  is  possible  in  other  depart- 
ments of  physics.  In  the  \\ell-known 
workshops  of  Schmidt  and  Haensch 
and  A.  Kriiss  these  investigators  have 
found  fellow-workers  able  to  assimilate 
their  ideas  and  develope  them  in  a 
practical  form. 

The  investigations  of  medical  officers 
of  health,  school  authorities,  and  factory 
inspectors  have  greatly  aided  the  per- 
fecting of  our  methods  of  lighting  and 
their  practical  applications. 

All  these  investigations  have  up  till 
now  stood  more  or  less  isolated,  and 
their  connexion  with  practical  i  lu- 
mination  was  very  slight.  Owing  to 
the  existing  publications  on  these 
subjects  being  sharply  divided  into 
two  sections  ("  practice  "  and  "  theory," 
so  ca'led),  and  because  of  the  lack  of 
an  impartial  platform  for  the  free 
expression  of  opinion  for  representa- 
tives of  divergent  interests,  difficulties 
have  arisen  which  are  c[uite  uncon- 
nected wth  the  nature  of  the  problems 
to  be  considered. 

During  the  last  year  this  has  been 
made  particularly  evident  owing  to  the 
movement  originated  in  the  United 
States  and  other  foreign  countries  with 
a  v'ew  to  agreement  on  a  common  unit 
of  light. 

In  order  to  remove  these  difficulties 
a  rec[uest  for  the  formation  of  an  Illu- 
minating Engineering  Society  was  made 
to  the  Reichsanstalt  by  the  Verband 
Deutscher  Elektrotechniker  early  this 
year,  and  strongly  supported  by  the 
Deuteches  Verein  von  Gas  und  Wassen- 
fachmanner.  This  appeal  received  ready 


hearing,  and  the  Ph.T.R.  immediately 
formed  a  small  committee  to  take  in 
hand  the  preliminary  steps  for  the 
foundation  of  a  German  Illuminating 
Engineering  Society.  The  t'ommittee 
consisted  of  the  follo^\ing  gent  emen  : 
Prof.  E.  Warburg,  The  President  of  the 
Ph.T.R.  Geheimer  Hofrat  Bunte,  Herr 
G.  Dettmar,  Director  Hagen  of  the 
Ph.T.R.,  Prof.  E.  Liebentha'  of  the 
Ph.T.R.,  and  Prof.  Brodhun  of  the 
Ph.T.R.  Bj'  this  Committee  a  number 
of  prominent  members  of  the  lighting 
industry  were  called  together,  and  the 
framing  of  the  constitution  of  the 
Society  was  commenced.  Unfortunately 
on  account  of  the  limited  room  in  the 
Ph.T.R.,  the  number  of  invitations 
issued  %\as  on  a  very  moderate  scale, 
and  at  the  meeting  many  peop'e  and 
firms  were  of  necessity  absent  whose 
support  the  German  Illuminating  Engi- 
neering Society  could  ill  afford  to  lose. 

On  Saturday  last  the  Society  was 
established. 

After  the  President's  (Prof.  E.  War- 
burg) greeting  to  those  present,  there 
were  short  speeches  from  Geh.  Hofrat 
Bunte  and  Herr  G.  Dettmar,  who  laid 
stress  upon  the  weight  and  importance 
of  the  Society.  The  meeting  chose 
Pro?.  Warbiu'g  as  the  chairman.  Dr. 
E.  Liebenthal  as  secretary,  and  Dr. 
Bunte  and  Herr  Dettmar  members  of 
tlie  Council. 

The  proposed  rules  for  the  Society 
were  accepted  with  acclamation.  We 
give  the  following  extracts  : — 

"  The  aim  of  the  institution  is  the 
furthering  of  the  science  of  illumination 
both  in  theory  and  practice,  and  in 
particular  : — 

(1)  The  concentration  of  the  efforts 
of  various  circles  interested  in  illu- 
mination in  Germany  and  other 
countries. 

(2)  The  representation  of  German 
ligliting  industry  in  international 
relations."" 

"  Members  may  be  (1)  individuals, 
(2)  firms,  corporations,  and  societies." 

■■  The  affairs  of  the  Society  will  be 
conducted  through  : — 

(1)  The    officers,    (2)  the   Council, 

(3)  members'  meetings. 

The  Council  in  whose  hands  rests 
the  carrying  out  of  the  practical  work 
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and  special  undertakings  of  the  Institu- 
tion is  to  consist  of  twenty-foxu'  mem- 
bers, of  wliom  six  must  ahvays  be 
members  of  tlie  Councils  of  tlie  Verband 
Deutscher  Elektrotechnischcr  and  the 
Verein  von  Gas  und  Wassenfachman- 
ner  respectively,  whilst  the  remaining 
twelve  must  iDelong  to  other  bodies 
interested  in  illumination." 

'■  Ordinary  meetings  of  the  Society 
are  to  take  place  from  October  to  May." 

'■  The  annual  meeting  will,  in  general, 
take  jj'ace  in  the  autmnn,  outside 
Berlin.  The  Proceedings  of  the  Society 
will  be  published  in  the  Journal  fiir 
Gasheleuchtung  und  Wdsserversorgung, 
the  Elektrotechnische  Zeitschrift,  and 
the  Zeitschrift  fiir  BeleitcJitungsicesen." 

The  first  ordinary  annual  meeting 
will  take  place  in  Berlin  in  February, 
1913.  At  this  meeting  the  ordinary 
officers    and    Council    will    be    elected. 


A  general  paper  will  be  presented  sum- 
marizing the  .science  of  illumination, 
and  it  is  anticipated  that  this  will  be 
undertaken  by  Prof.  Dr.  Otto  Lummer. 

Until  the  first  ordinary  general  meet- 
ing takes  jjlace  Prof.  E.  Warburg  (chair- 
man), Dr.  E.  Liebenthal  (secretary), 
and  Geli.  Hofrat  Bunte,  Herr  G. 
Dettmar,  Prof.  Brodhun,  and  Director 
Hagen  will  provisionally  take  charge  of 
the  affairs  of  the  Society. 

The  foundation  of  the  German  Illu- 
minating Engineering  Society  is  a 
milestone  in  the  path  of  development 
of  illuminating  engineering  in  Germany. 
Through  the  influence  of  the  Society, 
and  by  the  friendly  co-operation  of  the 
formerly  conflicting  interests  which  it 
will  bring  about,  together  with  the 
special  assistance  of  indejJcndent  ex- 
perts, the  movement  will  no  longer  be 
confined  to  foreign  countries. 


Illumination  at  the  Coal-Face  with  Special  Reference  to 
the  Incidence  of  Miner's  Nystagmus. 

[  in  abstract  from  the  paper  read  liy  Dr.  T.  Lister  Llewellyn  before  the  Institute  of  Mining  Engineers, 
unOct.  21,  mi2.) 


The  illumination  at  the  coal-face 
depends  mainly  on  foiu-  factors  :  (1) 
The  candle-power  of  the  source  of 
light  used  ;  (2)  The  distance  at  which 
the  light  has  to  be  placed  from  the 
coal-face  ;  (3)  The  character  of  the 
surroundings  ;  and  (4)  the  composition 
of  the  air  at  the  coal-face. 

1.  Candle- poiver  of  the  Source  of 
Light  Used. — There  are  two  classes  of 
mines  :  (1)  Those  in  which  open  lights 
are  used  ;  (2)  those  in  which  safety 
lamps  are  required.  In  the  former 
wax  or  tallow  candles  are  used  at  the 
coal-face.  The  wax  candle  needs  little 
attention,  and  remains  constant  during 
the  day.  The  light  given  by  it  is 
equal  to  that  of  a  standard  candle, 
the  tallow  candle  gives  more  light,  but 
requires  more  attention,  and  does  not 
remain  constant  for  any  length  of 
time  if  left  to  itself.  It  is  the  custom 
in  several  districts  to  spread  out  the 
strands  of  the  wick  so  as  to  obtain  a 


large  flame,  sometimes  as  much  as 
tAvice  the  candle-power  can  thus  be 
secured. 

The  small  oil  lamps  used  in  the  main 
roads  give  from  2  to  4  candle-power, 
the  larger  lamps  are  used  chiefly  by 
hauliers. 

The  safety  lamps  used  rarely  give 
more  than  -5  of  a  candle-power — a 
great  many  tested  at  the  coal-face  by 
Dr.  Llewellyn  gave  less  than  half  this 
result.  These,  ho^^•ever,  were  of  the 
old  Cambrian  type.  Oil  safety  lamps 
soon  become  dirty,  and  a  lamp  at  the 
end  of  a  shift  may  only  give  a  third 
of  its  original  light.  Safety  lamps  at 
the  coal-face  rarely  give  more  than  a 
third  of  a  candle-power  when  clean  and 
much  less  \^hen  dirty. 

2.  The  distance  of  the  Source  of 
Light  from  the  Coal-face. — Candles  or 
safety  lamps  are  seldom  placed  more 
than  four  or  five  feet  away  from  the 
coal-face.     There  is  a  tendencv,  when 
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the  miner  is  working  with  a  lamp,  to  reflection  from  the  working  surface  is 

cut    coal    over    a    large    area    without  stopped   by    the    back   of    the    miner 

movmg  it  from  its  first  position,  since  himself,     the  coal  absorbs  from  93  to 

the   lamp    requires    time   and   care    to  96  per  cent  of  the  incident   light.     It 


Comparative  Liuht  yielded  by  Lamp. 


Description  of  colliery. 

At  mnin  intake 

At  main  return 

At  coal-face 

Well  ventilated  open  light  colliery 

„           „         safety  lamp     „ 
Poorly     „             „ 
Well        ,,         steam  coal  colliery 

1 

1 

1 
1 

0-8 
0-8 
0-4 
0-9 

0-8 

Otl() 
0-7 

move ;   the   candle   can   be   easily  and     is  interesting    to    compare    this    with 
quickly  moved  from  place  to  place.  the    absorption    of    ores  which   varie.s 

3.  Character   of   the   Surroundings. — •    from  70  to  80  per  cent. 


Character  of  mine 

Light  used 

Nature  of  surroundings 

Prevalence  of  manifest 
Nystagmus 

Safety  lamp  coal  pit 

Naked  light       ., 
Metalliferous  mine 

Poor,  rarely  eqii.al  to 

0  3  c.-p 

Generally  10  c.-p 

Marked  blackness 

Marked  blackness 
Blacbne.-s  ab.seut 

Common 

Rare 
Unknown 

Very  little  light  is  obtained  from 
diffused  reflection  since  tliis  power  is 
practically    absent    at    the    coal-face. 


4.  The.  Composition  of  the  Air  at  the 
Coal-face. — The  light  from  a  safety  lamp 
falls  off  rapidly  as  the  oxygen  -percentage 


Desc  ription 
of  colliery 

Lamps  used 

Lamps 
c  eanea 

Candle 
power 
clean 

c.-p. 

after 
shift 

Result 
of  clean- 
ing 

Num- 
ber of 

ployed 

Number  of 

cases  of 
nystagmus 

Remarks 

per  cent 

percent 

Steam  coal 

Old  pattern 
Cambrian 

hand 

0-235 

0-22 

6-2 

450 

9 

2-0 

Glass  and  gauze  not 
removed.  There  were 
no  proper  brushes  or 
cloths  in  lamp  room. 

machine 

0-27 

0-18  to 

26 

1,400 

22 

1-57 

Some    lamps    returned 

0-22 

by    men    very  dirty. 

" 

No  attempt  made  by 

down  by 

them  to  clean  outside 
of  glass. 

Ackroyd  & 
Best 

033 

0-25 



1,500 

10 

0.66 

Lamps   old,  and    some 

' 

not  well  kept. 

4ckrovd  & 

machine 

0-1 

0  28 

30 

2,500 

14 

0-56 

Lamps  well  kept. 

Best,  chiefli 

some  Patter- 

sonandafew 

Cambrian 

" 

Patterson 

machine 

0'42 

0-27 

35-7 

1,900 

8 

0-42 

The   coal   itself  is   black,   the   floor  is  of  the  air  diminishes  ;   it  also  falls  with 

covered    ^\•ith     coal-dust ;      the    roof,  an  increase  of  moisture  m  au'.      The 

owing  to  the  shadow  cast  bv  the  bonnet  presence  of  gas  up  to  4  per  cent  mcreases 

of  the  lamp,  is  in  darkness,  while  any  the  illuminating    power  of    the    lamp, 
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after  this  the  lamp  rapidly  becomes 
dim.  Tlie  following  table  shows  the 
influence  of  bad  aii-  on  the  lamp  : — 

In  the  pits  tested  by  Dr.  Llewellyn 
the  average  illumination  varied  in 
Naked  Light  Pits  from  008  to  014  of  a 
foot-candle  and  in  Safety  Lamp  Pits 
from  0015  to  0022. 

The  following  are  a  few  measurements 
of  illumination  firesent  in  places  other 
than    coal- face  ;    tljese  naturally  vary 
considerably  in  different  mines  : — 
Collier    ripping    toji,    average    reading 

0-0187 
Collier  setting   pair   of  6 J  ft.   timbers, 
lamji   of   neck   strap  :     average   illu- 
mination 004  foot-candle. 
Haulier  spragging  off  in  parting,  lamp 
in  hand,  illumination  on  wheel  0075 
foot    candle ;     shackling    006    foot- 
candle. 
Repairer     ^^•itll     lamp     on     neck-strap 
wedging  top  of  cog  in  hole  in  roof, 
average  005  foot-candle. 
Timberman  notching  arm  0035  foot- 
candle. 

Roadman  cutting  bottom  0025  foot- 
candle. 

The  accompanying  table  contains 
some  figures  showing  the  relation 
between  miner's  nystagmus  and  amount 
of  illumination  : — 

Dr.  LlewellTO  finds  that  most  of  the 
men  now  working  in  the  naked  light 
pits  of  South  Wales  had  worked  at  one 
time  with  safety  lamps.  It  is  quite 
common  for  men  to  continue  working 
in  an  open  light  pit  after  they  have 
failed  to  work  with  safety  lamps. 
Taking  into  consideration  the  number  of 
men  employed,  England  and  Wales, 
using  safety  lamps  three  times  more 


frequently    than   Scotland,    have    four 
times  the  number  of  cases  of  nystagmus: 

Rest  of 
Scotland.  Kingdom. 
Number  of  cases  of  Xystagmus      55  1563 

Percentage   of   cases   to    men 

underground  005  (121 

Percentage  of  safety  lamps  used    282  iil'6 

Out  of  600  consecutive  cases,  591  had 
worked  with  safety  lamps,  and  only 
9  with  candles  alone  ;  23  of  his  cases 
came  from  oj^en  light  pits,  and  of  these 
14  had  worked  at  one  time  with  lamps. 
The  follo-ndng  table  is  di-awn  up 
from  results  obtained  by  Dr.  Llewellyn  : 
680  lamps  were  tested,  each  trimmed 
to  the  height  at  which  it  would  be 
used  at  work.  The  pits  are  con- 
secutive pits  in  the  same  valley.  The 
first  is  the  highest  in  the  valley,  and 
consequently  the  oldest  and  least  up 
to  date  in  the  matter  of  lamps  and 
ventilation  : — 

The     following     are     Dr.     Llewelljii's 
conclusions : — 

The  light  given  by  the  modern 
oil  safety  lamps  at  the  coal-face  is 
often  less  than  a  third  of  a  candle- 
power,  and  is  never  more  than  half 
a  candle-power. 

The  illumination  falling  on  the 
coal-face  in  an  open  light  mine  is 
about  five  times  the  amount  obtain- 
ing in  a  safety  lamp  mine. 

The  incidence  of  nystagmus  in  an 
open  light  pit  is  about  a  sixth  of 
that  in  a  safety  lamp  pit. 

The  incidence  of  nystagmus  is 
inversely  proportional  to  the  amount 
of  illumination  at  the  coal-face. 

The   final   conclusion   is   that   the 
light  given  by  the  modern  oil  safety 
lamp  is  insufficient. 
The   following  table   gives   briefly  the 
relation  between  nystagmus  and  illu- 
mination. 


Light 

Men 

Proportion  of  certified 
cases  of  nystagmus 

Relative  proporlion 

Average  illumination 

at  coal-fnce  in  ft. 

candles 

Safety  lamps 
Candles 

88  or  7-3 
12  or  1 

4fi 
11 

(V.S 
1-U 

0018  or  1-0 
O-O'.l  or  50 
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TRANSACTIONS 


Cf)c   ^llumtnattns   Citflinccrincj;    ^ocict;) 

(Founded  in   London,    1900.) 

Ihe  Illuminating  Engineering  SocieU/  is  not,  as  a  bod;/,  responsible  for    ike  opinions 
expressed  by  individiuil  authors  or  speakers. 

Recent  Progress  in  Illuminating  Engineering. 

(Proceedings  at  a  meeting  of  the  Illuminating  Engineering  Society  lield  in  llie  Uouse  of  the  Royal  Society  ot 
Arts  (London),  on  Tuesday,  Novemlier  I'llli,  1912.) 


The  first  meeting  of  the  1912-13 
session  was  held  in  the  rooms  of  the 
Royal  Society  of  Arts  on  Tuesday, 
November  19th.  The  President,  Prof. 
Sylvanus  P.  Thompson,  was  in  the 
chair. 

The  Hon.  Secretary  read  the  minutes 
of  the  last  meeting,  tlie  names  of  appli- 
cants for  membersliip  presented  for 
the  first  time,  and  tlie  names  of  appli- 
cants to  be  read  a  second  time  and 
declared  members  of  tlie  Society.* 

The  President  recalled  tliat  the 
report  of  last  session  had  been  formally 
accepted  at  the  annual  meeting  in 
May,  before  the  long  vacation.  Unlike 
most  other  societies,  tlie  Illuminating 
Engineering  Society  had  two  annual 
reports  in  the  year,  one  a  report  upon 
the  work  of  tlie  session,  and  the  other 
an  account  of  the  work  that  liad  been 
effected  during  the  vacation,  not  neces- 
sarily by  tlie  Society,  but  in  the  subject 
which  it  represented,  namely,  that  of 
illuminating  engineering.  He  would 
therefore  call  upon  the  Hon.  Secretary 
to  present  his  reiDort  of  what  had  oc- 
curred in  the  interim. 

Summary  of  Progress  in  the 
Vacation, 

Mr.  L.  Ga.ster  then  presented  a 
summary  of  progress  during  the  vaca- 
tion. This  will  be  found  in  extenso 
on  p.  551. 

The  President  thought  the  Society 
could  congratulate  itself  and  its  Hon. 

*  See  p.  549. 


Secretary  upon  the  success  which  had 
attended  his  vacation  wanderings.  It 
was  not  given  to  all  of  us  to  be  able  to 
go  almost  from  China  to  Peru  to  study 
illumination,  but  Mr.  Gaster  had  been 
over  the  greater  part  of  Europe  and 
the  United  States,  and  had  shown  by 
his  report  that  the  objects  of  the 
Society  were  being  prominently  kept 
to  the  front,  not  only  by  himself  in  his 
travels,  but  by  others  in  all  those 
different  countries  which  were  finding, 
each  in  their  ovra  way,  the  same 
necessities  and  the  same  solutions  to 
the  problems  that  presented  themselves. 

There  were  now  in  several  civilized 
countries  the  beginnings,  at  any  rate, 
of  an  organization  which  would  be 
prepared  to  co-operate  with  the  Society 
for  the  promotion  of  good  lighting. 
The  little  pamphlet  which  our  American 
friends  had  brought  out  on  "  Light  : 
its  Use  and  Misuse  '  would  be  extremely 
valuable  and  serviceable  in  impressing 
upon  the  public  the  necessity  of  iJutting 
their  lighting  in  order,  and,  as  Mr. 
Gaster  had  stated,  the  Society  was 
proposing  to  adapt  that  pamphlet 
to  our  own  ends  in  this  country. 

It  would  be  observed  that  the  Society 
just  formed  in  Germany  had  been  very 
largel\'  moulded  on  the  lines  upon 
which  the  English  society  was  founded. 
The  EngUsh  Society  had  been  the 
pioneers,  as  an  illuminating  engineer- 
ing society,  in  organizing  the  joint 
conferences  and  discussions  with  bodies 
such   as   architects,   Ubrarjans,   school 
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inaaugers.  ami  the  like,  and  discussing 
lighting  as  it  affects  the  various  in- 
terests. Now  that  the  Americans  were 
following  suit,  the  Germans  had  founded 
their  lighting  society,  and  other  Con- 
tinental countries  were  paying  in- 
creased attention  to  illuminating  engi- 
neering, it  was  clear  that  the  English 
Society  would  find  itself  with  plenty 
of  opportunity  for  friendly  co-operation. 

When  the  Society  was  first  founded, 
the  question  was  raised  whether  there 
was  enough  matter  to  last  through  the 
first  session,  and  whether  they  would 
not  have  exhausted  the  subject  by  the 
end  of  the  year  ;  but  each  successive 
session  showed  that  the  subject  was 
widening.  There  was  a  continuous 
supply  of  important  questions  coming 
up  for  consideration,  and  the  Society 
was  now  attaining  to  a  position  of 
greater  influence  with  each  successive 
year. 

The  fact  that  the  British  Home 
Office  was  about  to  appoint  a  Com- 
mittee to  look  into  the  question  of 
industrial  lighting  was  a  very  sig- 
nificant one,  and  equally  significant 
was  the  fact  that  such  a  large  pro- 
portion of  the  report  of  the  Chief 
Inspector  of  the  Home  Office  last  year 
had  been  devoted  to  the  question. 
Also,  the  suggestion  which  had  been 
broached  by  the  Hon.  Secretary  at 
one  of  his  foreign  nieetings,  namely, 
that  insurance  companies  would  do 
well  to  give  a  rebate  in  favour  of  those 
establishments  which  were  properly 
lighted,  and  where,  therefore,  accidents 
might  necessarily  be  expected  to  be 
less  frequent  than  in  the  average  factory, 
was  an  exceedingly  practical  one,  and 
one  that  would  unquestionably  bear 
fruit  in  the  future.  It  was  obviously 
to  the  interests  of  the  insurance  com- 
panies to  diminish  the  number  of 
accidents,  and  it  ^\as  to  their  in- 
terests, therefore,  to  induce  manu- 
facturers to  put  the  lighting  of  their 
factories  in  good  order.  All  these 
things  were  evidence  of  sound  progress 
on  the  lines  desired,  and  would  cer- 
tainly tend  to  give  the  Society  strength 
in  the  future  to  secure  new  members, 
and  the  co  -  operation  of  foreign 
members. 


Tlie  names  of  some  of  their  members 
abroad  had  been  mentioned  by  the 
Hon.  Secretary  as  persons  whom  he 
had  met  out  of  England.  He  would 
mention  particularly  the  name  of 
Mr.  Doane,  because  it  was  only  a  year 
ago  that  Mr.  Doane  came  to  one  of 
the  meetings  in  London,  and  they 
had  a  very  pleasant  time  with  him. 
He  knew  that  Mr.  Doane  went  aA\ay 
impressed  with  the  Society,  convinced 
that  it  meant  business,  and  that  it 
was  working  on  the  right  lines.  Then 
they  had  a  visit  in  the  summer  from 
Mr.  Hyde,  v\ho  had  done  so  much  in 
connexion  ^^■ith  photometric  work.  Dr. 
Hyde  went  to  the  Continent  to  further 
this  matter,  and  it  was  since  his  return 
that  Mr.  Gaster  had  met  him.  This 
was  one  of  the  things  in  \\hich  specific 
j)rogress  was  being  made,  namely,  the 
organization  all  over  the  world  of  an 
agreement  on  ])hotometry  and  photo- 
metric units.  I'hey  could  hardly  ask 
for  discussion  on  Mr.  Gaster's  report, 
and  he  would  therefore  conclude  by 
expressing  the  thanks  of  the  Society 
to  Mr.  Gaster  on  his  very  successful 
operations  during  the  summer. 

Mr.  Gaster,  ha\nng  read  liis  report 
in  abstract. 

The  President  remarked  that  there 
were  a  considerable  variety  of  topics 
to  deal  with  that  evening.  They  had 
listened  to  the  work  that  was  going 
on  all  over  the  world,  but  now  they 
came  to  something  very  different. 
Mr.  J.  W.  Johnston  was  the  fortunate 
possessor  of  a  very  remarkable  collec- 
tion of  antique  means  of  illumination, 
and  he  had  very  kindly  brought  some 
specimens  of  old  lamps,  which  he  would 
describe.  This  communication  they 
would  not  pass  over  without  discussion, 
and  he  invited  any  members  of  the 
Society  of  Antiquaries  or  any  other 
society  who  might  be  present,  and 
who  had  taken  an  interest  in  antique 
forms  of  illumination,  to  regard  them- 
selves as  members  of  the  Illuminating 
Engineering  Society  for  the  evening, 
and  to  take  part  in  the  discussion  after 
Mr.  Johnston  had  described  his  lamps. 

Ancient  Forms  of  Lamps. 

Mr.  J.^W.  Johnston  said  that  when 
Mr.  Gaster  and  Mr.  Dow  very  kindly 


RECENT  PROGRE.SS  IN  ILLUMTNATINO  ENGINEERING. 


545 


askeil  him  tu  be  present  and  bring  a 
iev,-  of  Jiis  lamps  and  say  a  few  words 
about  them,  lie  rather  hesitated,  in- 
asmuch as  his  collection  was  fully  and 
ably  dealt  with  in  the  articles  and 
excellent  pliotographs  which  appeared 
in  the  August  and  Se]5tember  numbers 
of  Tlic  lUtiiiiinalinij  Entjineer.  He  had 
occasion  a  little  Mhile  ago  to  give  a 
lecture  at  Hendon  on  the  subject  of 
light  from  the  earliest  times,  in  aid  of 
a  scheme  in  which  he  was  very  deeply 
interested.  Mr.  Waldram,  a  member 
of  the  Society,  mentioned  the  matter 
to  Mr.  Gaster.  who  expressed  a  desire 
to  be  present.  Since  then  Mr.  Gaster 
had  drawn  him  out  of  his  seclusion. 
The  article  in  The  Illuminating  Encjineer 
was  the  first  result,  and  he  was  no\\' 
delighted  to  bring  his  collection  to  the 
notice  of  the  Society.  It  was  a  good 
thing  to  have  a  hobby,  and  for  a  man 
engaged  in  professional  life  or  any 
business  in  the  hurry  and  scurry  of  the 
City  of  London  to  be  able  occasionally 
to  turn  his  attention  to  some  entirely 
different  subject.  Any  of  those  present 
who  were  Freemen  of  the  City  of  Lon- 
don knew  that  when  they  took  uj) 
this  Freedom  of  the  City  they  were 
presented  \\ith  a  small  gift-book  en- 
titled '  Rules  for  the  Conduct  of  Life," 
and  in  this  small  gift-book  rule  33  .said  : 
'■  Take  some  proper  times  to  relax 
your  thoughts  from  business,  that  you 
may  be  better  able  to  return  to  it. 
A  heavy  load  constantly  borne  without 
intermission  will  waste  your  strength, 
and  make  you  unfit  for  everything." 

Mr.  Johnston  then  jiroceeded  to 
describe  some  of  the  ancient  lamps 
exhibited,  which  included  specimens 
from  such  remote  countries  as  China, 
Korea,  and  North  Borneo.*  The  thing 
that  would  at  once  strike  any  one 
interested  in  illumination  was  the  fact 
of  many  of  these  lamps  remaining 
essentially  the  same  for  hundreds  and 
even  thousands  of  years.  What  a 
contrast  to  the  progress  in  lighting 
during  the  last  t\\'enty  years !  On  the 
other  hand,  many  of  these  lamps  were 
beautifully  proportioned  and  embel- 
Ushed,    and    would    doubtless    furnish 

*  See  Ilium.  Eiir/.,  Lonci.,  Aug.  and  Sept.,  V.n2. 


useful  hints  to  the  designers  of  fixtures 
of  to-day. 

Mr.  F.  W.  Goodenough  said  he 
felt  sure  it  ^^•ould  be  the  wish  of  all 
present  to  pass  a  very  hearty  vote  of 
thanks  to  Mr.  Johnston  for  his  kindness 
in  bringing  specimens  from  his  wonder- 
ful collection  of  ancient  lamps  to  the 
meeting.  It  was  a  very  extensive 
collection  which  he  possessed,  and  the 
consideration  of  it  certainly  helped  to 
carry  one's  mind  away  from  everyday 
work,  because  there  were  few  things 
further  removed  from  present  methods 
of  illinnination  than  some  of  the  speci- 
mens they  had  seen. 

Dr.  A.  H.  Levy  briefly  seconded  the 
vote  of  thanks. 

Mr.  J.  W.  Liberty,  in  sujjporting  the 
vote  of  thanks,  referred  to  a  lamp  in 
the  museum  at  the  Guildhall.  Not  only 
were  there  several  Roman  cruisie 
lamps,  but  there  was  one  of  the  best 
collections  of  Roman  lamjjs  and  Roman 
British  lamps,  all  of  which  had  been 
dug  up  from  beneath  the  streets  of  the 
City  of  London  and  deposited  in  the 
Guildhall.  He  might  also  refer  to 
the  centrally  hung  lamps,  M-hich  were 
a  feature  in  the  early  days  of  public 
lighting,  and  were  no^\•  coming  back 
again.  Lanterns  containing  candles 
were  hung  across  the  streets,  and  it 
was  the  duty  of  citizens  to  keep  the 
lamps  burning. 

Mr.  W.  M.  Mordey  asked  if  the 
author  was  certam  of  the  derivation  of 
the  word  '"  peermen."  It  occurred  to 
him  that  there  might  be  another  ex- 
planation of  the  word,  which  had  to 
do  with  seeing  rather  badly.  With 
regard  to  the  word  cruisie,  it  would 
be  interesting  to  know  whether  that  had 
anything  to  do  with  the  Scriptural  word 
cruse  of  oil.  Seeing  these  lamps  rather 
increased  one's  sympathy  for  the 
maidens  read  of  in  Scrij)turc,  who  were 
blamed  for  not  having  trimmed  their 
lamps.  W^hen  one  saw  what  very 
inadequate  provision  w'as  made  for  the 
.supply  of  oil,  one  could  not  help  feeling 
that  they  were  not  as  blameworthy 
as  we  were  taught  when  we  were  young. 

Dr.  Hickman  asked  whether  some 
scientific  member  of  the  Society  had 
measured    the    candle-power    of    the 
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etone  cruisie,  and  the  nature  of  its 
distribution  of  light. 

Mr.  John  Dakch  asked  if  anybody 
eoidd  give  a  reason  why,  through  a 
psriod  of  some  twenty  ceiituries,  people 
got  no  further  than  using  oil  and  wicks, 
and  that  we  liad  to  wait  until  the  nine- 
teeiitli  century  before  ^\'e  came  to 
anything  like  good  lighting. 

The  President  expressed  his  psr- 
soiial  thanks  to  Mr.  Johnston,  and  his 
extreme  appreciation  of  the  opportunity 
of  seeing  the  specimens  which  were  on 
view. 

Mr.  Johnston  said  it  had  been  a  great 
pleasure  to  him  to  bring  the  specimens. 
With  regard  to  the  derivation  of  the 
word  "  peermen,"  the  pronunciation 
was  due  to  the  difference  in  Scottish 
dialect.  Undoubtedly  it  was  originally 
"  poormen."  In  other  districts  in  Scot- 
land it  would  be  '"  puirmen,"  but  in 
Aberdeen  the  pronunciation  was  "  peer- 
men."  There  was  no  doubt  about  it 
that  that  was  the  derivation,  for  it  was 
only  two  years  ago  that  he  came  across 
a  very  old  farmer  in  Scotland  who 
remembered  his  grandfather  having 
these  men  and  keeping  them  all  night 
and  buying  up  their  stock  for  the 
winter  for  his  lamps.  The  word  cruisie 
was  derived  from  the  Biblical  word 
cruse  of  oil. 

Mr.  R.  J.  Wallis-Jones,  who  then 
took  the  chair,  the  President  having 
another  engagement,  called  upon  Mr. 
Haydn  T.  Harrison  to  describe  his  new 
illumination  pliotometer. 

A  New  Illumination  Photometer. 

Mr.  Haydn  T.  Harrison  said  that 
he  had  been  engaged  in  photometric 
work  for  many  years,  especially  in 
connexion  with  street  lighting,  and  had 
frequently  experienced  the  need  for  a 
photometer  which  would  read  very  low 
illumination. 

This  instrument,  which  was  described 
a,s  the  "  lightometer,"  consisted  in  a 
light  proof- box  containing  a  small 
standardized  tungsten  lamp  at  one 
end  and  a  Bunsen  screen  at  the  other. 

Mounted  on  one  side  of  the  box  is 
a  sliding  Rheostat  connected  in  series 
with  the  Standard  Lamp,  and  provided 
•'\ith  a  pointer  indicatmg  on  the  scale 


the  illumination  of  the  screen  in  foot- 
candles. 

The  photonieter  can  be  presented  at 
any  desired  angle,  and  the  observer  has 
only  to  adjust  the  pointer  until  the 
spot  on  the  Bunsen  screen  disappears. 
The  pointer  will  then  indicate  the  illu- 
mination. It  will  be  observed  that 
the  adjustment  was  carried  out  entirely 
by  varying  the  resistance,  the  lamp 
being  stationary.  This,  Mr.  Harrison 
explained,  gave  a  very  convenient  form 
of  scale,  which  could  be  reproduced 
quite  closely  for  different  instruments. 
There  were  two  scales,  one  reading  from 
•3  to   10  foot-candles,  the  other  from 


General  View  of  the  Lightometer. 

001  to  -3  foot-candles,  corresponding 
with  tlie  application  of  4  volts  and 
2  volts  respectively  to  the  standard 
lamp. 

By  looking  at  the  scale  from  tlie 
outside  one  measured  illumination  in 
the  ordinary  way.  But  it  had  been 
shown,  in  the  valuable  work  by  Mr. 
Dow  and  Mr.  Mackinney  with  their 
Holophane  Lumeter  instrument,  and 
by  others,  that  it  was  also  useful  to 
determine  the  actual  briglitness  of 
distant  surfaces.  He  had,  therefore, 
arranged  for  tliis  to  be  done  with  the 
'■  lightometer."       A    small     hole     was 
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pierced  through  the  centre  of  the  Bun- 
sen  disc,  and  there  was  also  an  ej'e- 
piece  in  the  side  of  the  instrument  ; 
b_y  looking  through  this  eyepiece  one 
sa^^■  the  inner  side  of  tlie  illuminated 
disc,  and,  through  the  hole  in  it,  any 
distant  object  whose  brightness  it  ^\■as 
desired  to  test.  By  adjusting  the 
photometric  balance  the  surface  bright- 
ness could,  therefore,  be  obtained  in 
the  ordinary  way. 

One  point  which  would  doubtless 
have  been  raised  by  Mr.  Trotter,  had  he 
been  present,  was  the  question  of  the 
shinine.ss  of  the  Bunsen  screen,  and 
wliether  it  would  follow  the  cosine  law. 
He  had  found  that,  within  fifteen  to 
twenty  degrees,  the  variation  was 
within  2  f)er  cent. 

As  an  illustration  of  the  use  of  the 
instnnnent,  Mr.  Harrison  measured  the 
horizontal  illumination  in  the  room, 
which  he  stated  to  be  about  -85  foot- 
candles.  By  having  the  lights  in  the 
room  extinguished,  he  also  showed  how 
the  instrument  could  be  applied  to 
measuring  very  weak  illuminations. 

If  desired,  provision  could  be  made 
to  equip  the  instrument  with  an 
ammeter  for  reading  the  current. 

The  Chairman  expressed  the  in- 
debtedness of  the  Society  to  Mr. 
Harrison  for  describing  the  new  instru- 
ment, and  a  hearty  vote  of  thanks  was 
passed  on  his  proposal. 

Photography  in  Illuminating 
Engineering. 

Mr.  .J.  S.  Do«-  then  sho\\ed  some 
shdes  illustrating  the  value  of  photo- 
graphy in  illuminating  engineering. 
His  excuse  for  bringing  this  point 
forward  at  the  beginning  of  the  Session 
was,  that  he  felt  that  in  illuminating 
engineering  the  question  of  illustrations 
and  photographs  was  a  very  vital  one. 
After  all,  what  we  were  all  concerned 
with  in  illumination  was  the  effect  of 
light  on  the  eye,  and,  therefore,  when- 
ever we  described  any  installation,  we 
were  only  trying  to  get  a  word-picture 
of  the  installation.  It  was  very  often 
the  best  plan  to  show  a  person  a  satis- 
factory photograph  which  would  enable 
him  to  see  at  a  glance  much  that  could 
not  readily  be  explained  in  \\ords. 


At  the  same  time,  the  production  of 
really  accurate  photographs  by  arti- 
ficial light  was  an  extremely  difficult 
matter.  When,  about  five  years  ago, 
he  first  became  associated  with  The. 
Illuminating  Eiu/imo-.  he  was  struck 
by  the  great  difficulty  in  getting  good 
illustrations,  and  also  with  the  fact 
that  so  very  few  people  seemed  to  have 
any  idea  of  how  to  take  photographs 
by  artificial  light.  There  was  very 
little  information  available  as  to  what 
the  exposure  ought  to  be,  or  how  to 
allow  for  the  actinic  values  of  the 
different  kinds  of  light.  Therefore,  he 
took  up  the  question  -s^ith  Mr.  Mac- 
kinney,  and  the  photographs  he  would 
show  were  really  due  almost  entirelj^ 
to  Mr.  Mackinney"s  skill.  Wherever 
lihotographs  weve  taken,  it  was  usually 
also  necessary  to  make  measurements 
of  illumination,  and  they  had  thus 
come  to  recognize  how  conveniently 
photometry  and  photography  could 
work  hand  in  hand.  They  used  an 
illumination  photometer  to  measure 
the  brightness  of  objects  in  the  field 
of  view,  in  order  to  judge  the  exposure, 
and  some  of  the  results  obtained  were 
described  in  a  paper  read  before  the 
Royal  Photographic  Society  a  Uttle 
more  than  a  year  ago.  The  same 
method  had  been  used  by  Mr.  Ritchie, 
■\\ho  had  done  a  great  deal  of  \\ork  on 
this  subject. 

The  two  chief  essentials  in  a  good 
photograph  of  an  installation  were, 
firstly,  that  the  room  should  appear 
exactly  as  it  really  was  by  artificial 
light  ;  and,  secondly,  that  the  jiositions 
and  natural  appearance  of  the  fixtures, 
shades,  and  glassware  should  be  shown 
without  distortion  and  halation.  These 
were  things  which  early  photographs 
by  artificial  light  did  not  do.  Such 
photographs  usually  showed  the  lamp 
with  a  perfect  blaze  of  fog  round  it, 
making  the  details  indistinguishable. 
Moreover,  owing  to  incorrect  exposure 
and  development,  the  room  not  in- 
frequently was  made  to  look  very  dismal 
when  it  was  in  realitj"  very  well  lighted. 
It  was  only  by  determining  exactly  the 
right  exposure,  and  arranging  the  con- 
ditions of  development  very  carefully, 
that  it  was  possible  to  get  just  %\hat 
^^•as  \^'anted  in  these  respects.     It  was 
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also  necessary  to  remember  that  the 
total  range  of  brightness  in  a  finished 
print  was  not  much  more  than  30  to  1, 
but,  of  course,  there  was  often  a  far 
greater  range  than  this  in  the  actual 
objects.  Mueli  judgment  was  needed 
to  decide  what  were  the  essential 
parts  of  the  j)icture  that  must  be 
rejoroduced  exactly.  There  were  a 
number  of  complicated  technical  ques- 
tions involved  in  securing  sharp  images 
of  illuminated  hght  sources  free  from 
halation.  Even  when  the  edges  ap- 
peared sharp,  it  appeared  almost  im- 
possible to  get  all  the  detail  in  an  illu- 
minated globe  or  reflector  {e.g.,  to 
show  all  the  illuminated  prisms  in  a 
Holophane  reflector),  and  yet  to  bring 
out  the  illuminated  objects  in  the  room 
as  well.  For  scientific  purposes  it  was 
usually  desirable  to  avoid  retouching 
as  far  as  possible. 

He  himself  thouglit  that  the  ideal 
way  to  preserve  a  record  of  lighting 
installations  was  to  have  two  things  ; 
a  really  good  photograph,  showing  the 
actual  installation  as  it  appeared  to  the 
eye,  and  data  on  intensity  of  illu- 
mination prevailing. 

Mr.  Dow  then  exhibited  and  ex- 
plained a  number  of  slides  showing 
photographs  taken  by  artificial  light. 
Many  of  these  referred  to  .shops,  banks, 
offices,  &c.  It  was  explained  that 
only  in  two  cases  had  there  been  any 
retouching,  and  this  was  rendered 
necessary  by  the  fact  of  so  many  moving 
vehicles  with  headlights  crossing  in 
front  of  the  camera,  and  causing  streaks 
on  the  negatives. 

Another  development  which  he  and 
Mr.  Mackinney  had  recently  been  at- 
tempting was  to  introduce  figures  of 
people  into  the  photograph.  A  view 
of  an  empty  room  was  obviously  not 
so  satisfactory  as  one  in  whicli  people 
were  shown  at  work.  The  difficulty 
was  that  the  exposure  by  the  light  of 
incandescent  gas  or  electricity  could 
not  easily  be  made  very  short.  It 
seemed  doubtful  whether  we  could  take 
genuine  snapshots,  except  in  extremely 
brightly  liglited  rooms,  but  the  con- 
ditions were  more  favourable  in  this 
respect  when  such  illuminants  as  tlie 
arc  light  and  the  Moore  Vapour  tulie 
were  used. 


On  the  motion  of  The  Chaibman  a 
vote  of  thanks  was  accorded  to  Mr. 
Dow  for  his  contribution. 

The  next  item  on  the  programme 
was  an  exhibition  of  several  types  of 
mining  lamps  whicli  had  been  awarded 
prizes  in  the  recent  Home  Office  Com- 
petition. 

Apparatus    to    illustrate    Reflection 
from  Walls  and  Ceiling. 

PfiOF.  W.  C.  Clinton  was  then  called 
upon  to  exhibit  a  series  of  boxes 
intended  to  show  the  effect  of  reflection 
from  wallpapers  of  different  colours. 
A  series  of  cardboard  boxes,  each  con- 
taining an  incandescent  lamp  of  the 
same  candle-power,  were  lined  with 
different-coloured  paper.  An  aperture 
was  cut  in  the  side  of  the  box  and  lined 
with  translucent  paper,  and  the  bright- 
ness of  this  was  an  indication  of  tlie 
total  illumination  inside  the  box.  Prof. 
Clinton  explained  that  this  brightness 
consisted  of  two  portions  :  (o)  direct 
light  from  the  lamp,  (b)  reflected  light 
from  the  paper.  It  was  noticeable 
that  the  brightness  of  the  aperture 
was  much  greater  in  the  case  of  the 
box  lined  with  light-tinted  material, 
and  the  colouration  due  to  reflection 
from  the  red  and  orange  papers  was 
most  pronounced.  In  the  case  of  one 
box  lined  with  dark  blue  paper,  it  was 
interesting  to  observe  that,  not  only 
was  the  illumination  less,  but  the  aper- 
ture appeared  ^^•hite  in  colour  because 
the  reflected  blue  light  was  of  com- 
paratively feeble  intensity. 

A  vote  of  thanks  was  accorded  to 
Prof.  Clinton,  and  the  Hon.  Secre- 
TAEY  then  proceeded  to  read  out  a 
letter  from  the  Secretary  of  the  Inter- 
national Kinematograph  Exhibition,  to 
take  place  at  Olympia  next  year,  in 
which  the  co-operation  of  any  members 
of  the  Society  interested  in  this  subject 
was  invited.  (An  announcement  of 
this  Exhibition  appears  on  p.  530.) 

In  conclusion  the  Ch-'VIRMAn  an- 
nounced that  tlie  next  meeting  would 
take  place  at  tlie  Royal  Society  of  Arts 
on  Tuesday,  December  3rd,  wlun  a 
paper  on  the  'Relative  Merits  of 
Direct  and  Indirect  Lighting' would 
lie  icul  bv  Mr.  F.  W.  Willcox  and 
Mr.  H.  C.  Wheat. 
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New  Members  of  the  Society. 

The  names  of  the  applicants  for  membership,  read  out  at  the  prex-ious  meeting  on 
May  14tli.*  were  formally  announced  for  the  second  time,  and  these  gentlemen  were 
declared  Members  of  the  Ilhuninating  Engmeering  Society.  In  addition  the  names 
of  the  following  gentlemen  have  been  duly  submitted  and  approved  by  the  Coimcil, 
and  were  read  out  by  the  Hon.  Secretary  at  the  meeting  of  the  Society  on  November 
19th  :— 

Hon.  Member — 

Pontiggia,  Luigi,        Directeur  de  1'  Associazione  degli  Industrial!  d'  Italia 
per  pre  venire  gli  infortiini  del  lavoro,  Milan, 
/n  consideration  of  valuable  services  as  president  at  the  first  International  Congress 
for  the  Prevention  of  Industrial  Accidents  held  in  Milan,  May  27-31,  1912. 

Ordinari/  Members — 

Be\-ington,  S.  A.         Lighting  Engineer  to  the  Blackman  Export  Co.,  Ltd., 
The  Haven.  Grove  Park  Road,  Grove  Park,  Lee, 
S.E. 
Blok,  A.  Lectiu-er    in    Electrical    Engineering,    Croydon    Poly- 

B.Sc,  A.M.I.E.E.  technic.  17.  Epsom  Road.  Croydon,  Surrey. 

Brereton,  Mrs.  M.  A.  Author,  Editor  of  The  Gas  Bulletin.  7,  Cannon  Place, 

Cloudesley,  Hampstead. 

Burgess;.  A.  E.  C,      Electrical     Engineer.     13.     Royal     Exchange.     Bridge 

M.I.E.E.  Street,  Sychiey. 

Bytham,  W.  H.  Electrical    Engineer.    Canadian    I'nion    Electric    Co.. 

9,  St.  Nicholas  Street,  Montreal. 
Crowley,  .1.  F.  Electrical    ^Engineer.    Messrs.     Siemens    Bros..    Ltd., 

B.A.,  M.Sc.  A.M.I.E.E.      196,  Dean-sgate,  Manchester. 

Davidson,  T.  Glass    Manufacturer,  Team's    Glassworks.    Gateshead, 

Newcastle -on-Tyne. 
Deladriere,  L.  Directeur  de  TAssociation  des  Industriels  de  Belgique 

centre    les    accidents    du    travail.    38,    Rue    de 
I'Automne,  Brussels. 
Elworthy.  H.  vS.  vSurgeon.  Inspector  of  Injured  Workmen  to  the  Ebbw 

F.R.C.S.  Vale  Steel  Iron  and  Coal  Co.,  Ltd..  Ebbw  Vale, 

Mon. 
.lacoby.  H.  A.  Jlcssrs.  Ivrupka  &  .lacoby.  11.  Queen  Victoria  Street, 

London.  E.C. 
Jones,  L.  E.  38.  Bedford  Coiu't  Mansions,  Bloomsbury. 

Ivrupka.  O.  Messrs.  Krupka  &  Jacoby,  11,  Queen  Victoria  Street, 

E.C. 
Lmidberg,  G.  C.         Manufacturer  of  Electrical  Accessories.  Pioneer  Elec- 
trical Works.  477-487,  Liverpool  Road.  London,  N. 
Macfarlane,  M.  Incandescent    Oil    Lamp    Manufacturer.    35,    Iving's 

Avenue.  Muswell  Hill,  N. 
Maurice.  G.  The   General  Electric  Co.,   Ltd.,   67.   Queen  Victoria 

Street,  E.C. 
Morrell,  R.A..  Ophthalmic  Surgeon,  13.  Harley  Street,  W. 

M.R.C.S..  L.R.C.P. 
Tamson.  A.  W.  K.     Gas   Engineer,    3.   Nieuwe-Schoolstraat,    The   Hague, 

Holland. 
Wearing,  A.  B.  Electrical  Engineer.  Managing  Director  of  the  Canadian 

t^nion  Electric  Co.,  Ltd..  9,  St.  Nicholas  Street, 
Montreal. 

*  Ilium.  Eng.,  London,  .June,  1!II2,  p.  322. 
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Wallis,  F.  E.  Ai-ehitect.  346.  Fourth  Avenue,  New  York  City. 

Walsh,  B.  P.  K.  123.  Queen's  Road,  Finsbury  Park,  N. 

Yates,  H.  J.,  Cliairinan  and  Managing  Director  of  John  Wright  and 

F.C.S.,  M.I.M.E.  Eagle    Range,    Ltd.,    Essex    Works,    Aston,    Bir- 

mingham. 


Corresponding  Members — 

Ashe,  Prof.  S.  W 


Engineer  and  Professor,  General  Electric  Co..  Harri- 
son, N.J. 

Boccjuet,  J.  Cliief     Engineer     de     rAssociation     Nonnande     pour 

prevenir  les  Accidents  du  Travail,  26,  Rue 
Jeanne  d'Arc.  Rouen. 

Halbertsma,  N.  A.  Electrical  Engineer,  Technical  Adviser  to  Messrs. 
Tauber  (Wiesbaden,  Germany),  Projection  Arc 
Lamp  Manufactiu-ers,  20'  Riedlingerstrasse,  Darm- 
stadt, Germariy. 

Massarelli,  Ing.  F.  Cliief  Inspector  of  the  Associazioni  degli  Industriali 
d'ltalia  per  prevenire  gli  Infortimi  sul  Lavoro 
avente  Sede  in  Milano.  6L  Foro  Bonaparte,  ISIilano. 

Motais,  Dr.  Secretary  du  Comite  Teclinique  de  I'Eclairage  Natural 

et  Artificiel,  8,  Rue  St.  Laud,  Angus. 

Nuel,  Dr.  J.  P.  Professor  at  the  University  of  Liege,  28,  Rue  Louvreux, 

Liege. 

Seidener,  J.  Secretary  of  the  Institute  of  Electrical   Engineers  in 

Austria  Hungary  and  Editor  oiElektrotechnik  und 
Maschinenbau,  Vieruia. 

Steiner,  V.  Editor  of  the  Zeitschrift  fur  Gewerbe  Hygiene,  18,  Am 

Tabor,  11/1,  Vienna. 

Steinmetz,  Dr.  C.  P.  Chief  Engineer  of  the  General  Electrical  Co., 
Schenectady,  N.Y.,  U.S.A. 

Tobnan,  W.  H.  Director  of  the  American  Museum  of  Safety,  29,  West 

39  Street,  New  York. 

W^litney,  Dr.  W.  R.  Director  of  Research  Laboratory,  General  Electric  Co., 
Schenectady,  N.Y.,  U.S.A. 


The  Eighth  International  Congress  of  Applied  Chemistry. 


The  inaugural  meeting  of  this  Congress 
took  place  at  Washington,  U.S.A.,  last 
September,  the  delegates  and  members 
being  received  by  the  President  of  the 
United  States  at  the  White  House. 
Dr.  R.  Lessing,  who  ■\\as  present  as  a 
delegate  of  the  Illuminating  Engineer- 
ing Society,  reports  that  the  proceed- 
ings were  of  great  interest. 

At  the  subsequent  meetings  many 
important  questions  were  discussed, 
such  as  the  determination  of  moisture 
in  coal  and  other  minerals,  and  the 
standardization  of  methods  of  detecting 
the  same.  It  may  be  added  that  Dr. 
Lessing  presented  a  jiaiier  on  a  new 
Coking  Test  recently  advocated  by  him 
in  connexion  with  fuel  and  asphalts, 
and  it  is  gratifj'ing  to  fuid  that  the 
United  States  Government  Laboratory 


of  tlie  Bureau  of  Mines  has  already 
adopted  this  test. 

Subsequently  trips  through  the 
United  States  ^^•ere  arranged  for  mem- 
bers of  the  Congress,  in  the  course 
of  which  the  Pittsburg  coal  and  iron 
district  and  the  Government  labora- 
tories dealing  with  fuel  and  refractory 
materials  proved  of  special  interest. 
Natural  ga.s  is  available  in  this  district, 
and  simplifies  furnace  construction  con- 
siderably. 

In  the  course  of  this  meeting  Dr. 
R.  Lessing  had  an  opportunity  of 
)neeting  tlie  Secretary  and  a  number 
of  officials  and  members  of  the  Ameri- 
can Illuminating  Engineermg  Society, 
to  whom  he  tendered  greetings  from 
the  Illuminating  Engineering  Society 
in  this  countrv. 
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A   Summary    of   Progress    during    the    Vacation 
(May-November,  1912). 

By   Leon   Gasteb   {Honorary   Secretary.) 

[Presented  at  a  meeting  of  the  Illuminating  Engineering  Society  held  at  the  House  of  the  Royal  Society 
of  Arts  (John  Street,  Adelphi,  London)  on  Tuesday,  Nov.  lllth,  at  Sp.m.  I 


This  being  the  opening  meeting  of  our 
new  Session,  a  few  words  may  be  said 
on  what  has  taken  j)lace  during  the 
vacation. 

I  propose  chiefly  to  give  an  account 
of  my  experiences  during  the  recent 
visit  to  the  Continent  and  to  the 
United  States,  but  before  doing  so  I 
may,  perhaps,  commence  by  saying  a 
few  words  on  what  has  taken  place 
in  this  country. 

Joint    Committees    on     School     and 
Library    Lighting. 

These  Committees  have  held  a 
number  of  vicW  attended  meetings 
during  the  vacation  and  have  done  a 
considerable  amount  of  work,  although 
not  yet  in  a  position  to  present  a 
formal  rej)ort.  In  both  cases  the 
first  step  taken  by  the  Committee 
was  to  draw  up  a  list  of  points 
on  which  further  information  seemed 
desirable.  The  Committees  then  pro- 
ceeded to  consider  each  of  these  head- 
ings in  turn.  In  tlie  case  of  school 
lighting  it  was  thought  advisable  to 
divide  the  subject  into  two  jiarts — 
natural  and  artificial  lighting.  Arti- 
ficial lighting  has  received  almost 
exclusive  attention  so  far.  but  it  is 
hoped  to  deal  fully  with  daylight 
later  on. 

Among  the  subjects  discussed  by 
both  Committees  have  been  the  pro- 
vision of  sufficient  illumination  for 
reading,  tlie  kind  of  ligliting  best 
suited  for  various  classes  of  work,  and 
the  best  methods  of  avoiding  glare. 
It  is  hoped  very  shortly  to  fix,  tenta- 
tively, the  desirable  illumination  for 
different  classes  of  work. 

The  provision  of  sufficient  illumina- 
tion and  the  avoidance  of  glare  appear 
to  be  of  special  importance  in  school 
lighting.  The  Committee  have  embarked 


upon  a  special  series  of  tests  in  order  to 
gain  direct  practical  experience  on  these 
matters.  By  the  courtesy  of  Dr.  Clay, 
various  forms  of  shades  have  been 
fitted  up  and  examined  in  a  class- 
room at  the  Northern  Polytechnic. 
The  illumination  on  the  desks  and  the 
blackboard  has  been  adjusted  experi- 
mentally, and  measured  in  order  to 
ascertain  what  the  desirable  intensitj^ 
should  be.  The  Committee  have  now 
reached  the  stage  of  di'afting  a  tentative 
series  of  recommendations,  and  it  is 
proposed  to  equip  two  schoolrooms 
completely  with  gas  and  elcctiii-  lii^lit- 
ing,  making  them  model  installations, 
before  presenting  the  actual  conclusions 
on  which  they  are  based. 

Industrial    and    Factory    Lighting. 

Since  the  last  meeting  of  the  Society 
the  report  of  H.M.  Chief  Inspector  of 
Factories  for  1911  has  been  issued. 
During  the  last  few  years  it  has  been 
very  gratifjdng  to  observe  how  the 
attention  given  to  illumination  has 
increased.  But  the  1911  report  con- 
stitutes a  "  record."  No  fewer  than 
thirty-eight  images  (about  12  per  cent 
of  the  total  space  in  the  report)  are 
devoted  to  illumination.  The  chief 
feature  is  the  special  sectional  report 
by  Mr.  D.  R.  Wilson,  giving  the  results 
of  over  2,500  measurements  for  illu- 
mination in  factories,  comprising  the 
results  of  tests  made  at  125  works. 

The  report  itself  has  been  sum- 
marized in  The  Illuminating  Engineer. 
It  is  only  necessary  to  point  out  the 
great  influence  which  this  action  of 
the  Home  Office  must  exert  for  the 
improvement  of  lighting  conditions, 
and  especially  the  recognition  it  affords 
of  the  value  of  actual  measurements  of 
illumination.  I  understand  that  the 
new  Indian   Act  relating   to  factories 
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contains  specific  reference  to  illumina-  It  was  also  interesting  to  note  that 

tion,   so   that  in   deciding  points   that  the  apparatus  for  distributing  the  liglit 

arise  in  that  countr\r  ilhiniination  data  was    regarded    as    distinct    from    the 

of    a    vahiable    description    should    be  illuminant.     Shades  and  reflectors  for 

collected.  use    with    gas    and    electricity    were 

The    Departmental    Committee   on  ^^^O'™  ^^^^^^   !>>',  ^i^^^,   and  it  was  thus 

Illumination.  demonstrated   how    much    there   is   in 

The  interest  taken  bv  our  Society  illu""nating  engineering  which  is  corn- 
in  industrial  lighting  has  already  led  "^O"  *«  ^'>  i  luminants. 
to  one  most  important  announcement.  „  ^  •'"^^^l.-'^^^^l  \^'^^  ^  "^°'*  instructive 
In  reply  to  a  question  put  by  Mr.  |^''«^f  ^\^"*''^1  ^^'^^'Z^,  ''''''  ^^^^'^'^'^ed  by 
Arthur  Lynch  in  the  House  of  Commons  ^''°*;  '^il^anus  P  Thompson,  in  which 
on  May"  I6th,  the  Home  Secretary  f  tribute  was  paid  to  the  valuable  work 
promised  to  appoint  a  departmental  bfing  accomplished  by  the  Illummating 
committee  on  illumination,  ANith  special  Engineering  movement, 
reference  to  industrial  lighting.  It  Lectures  on  Illuminating  Engineering. 
will  be  recalled  that  a  coinmittee  on  j  ,„„  „,;,,i  t,,  ,.,,.  that  the  lectures 
the  Hygiemc  Aspects  of  Illumination  on  Illuminating  Engineering  arranged 
has  been  appointed  by  the  French  to  take  place  at  the  Polytechnic 
Government,  and  is  already  doing  (Regent  Street)  are  being  continued 
useful  work,  and  we  hope  that  the  tliis  year,  and  we  may  hope  that  this 
committee  in  this  country  will  be  cour.se  will  eventually  become  a  regular 
appointed  very  shortly.  feature.     As     on     previous     occasions, 

The    emphasis    placed    on    measure-  the  various  subjects  in  the  course  will 

ments  of  illuminationin  factories  leads  ,,e    dealt    with    by    specialists,    all    of 

me  to  refer  to  evident  growth  of  interest  „.ijo„i    ^re    members    of    our    Society. 

in  apparatus  of  this  kind.     During  the  j  ^-o^id  jikg  to  draw  special  attention 

vacation  quite  a  number  of  new  photo-  to  this  course,  and  hope  that  members 

metric  instruments  have  appeared,  and  of  the  Illuminating  Engineering  Society 

their  industrial  value  is  certainly  much  .^-iu  ^^n     j^.^  their  support  and  make  it 

better  appreciated  than  it  \\as  a  few  .^  success 
years  ago. 

The  Illumination  of  Mines  and  Miners' 

The    Optical    Convention.  Lamps. 

The  Optical  Convention  \\as  remark-  The     question     of     illumination     in 

able   for   several    ne\\-    departures.     In  mines   is   also   exciting   much   interest, 

the  first  place,  illumination  formed  an  Authorities    have    been    concerned    by 

integra,l  part  of  the  exhibition.     Besides  the  development  of  a  nervous  disease 

the    display    of    optical    instruments,  of    the    eyes    known    as    Nystagmus, 

various    forms    of    illuminating    glass-  which    appears    to    be    partly    due    to 

ware,   shades,   and  reflectors  were  ex-  working  by  a  very  feeble  and  flickering 

hibited,  the  idea  being  to  bring  home  light,   as  is  yielded  by  the  more  old- 

the   practical   application   of  the  la^^•s  fashioned     tj^^ies     of  '  miners'     lamps, 

of  optics  in  illuminating  engineering.  This  matter,  it  may  be  recalled,  was 

Another   feature   was   the   attention  the   subject  of  several   papers   at  the 

given  to    photometry       A  number    of  Brussels  Congress  in  1910.     The  point 

new    instruments    for    measuring    illu-  was  also  raised  in  the  House  of  Com- 

mination    was    shown    for     the     first  mons  by  Mr.  Arthur  L\-nch,  probably 

time,  and — ^what  is  more  important —  in  a  question  adcb-essed  to  the  Home 

such    apparatus    was    shown    in    con-  Secretary,   and  it  was  stated  tbat  an 

junction  with  the  lamps  and  reflectors  inquiry  'was  now  being  held.     A  num- 

it  ^^as  intended  to  test.     For  example,  ber  of  researches  have  been  conducted 

in  many  cases  there  was  exhibited  side  in  England  \\itli  a  view  to  finding  out 

by  side  forms  of  reflectors,  the  charac-  what  are  the  exact  conditions  respon- 

teristic  polar  curves  of  light  distribu-  sible  for  the  disease.     In  a  paper  read 

tion    derived   therefrom,    and    the   ap-  by    Dr.    T.    L.    Llewellyn    before    the 

paratus  used  in  obtaining  these  curves.  Institution    of    Mining    Engineers,    on 
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October  21«t,  some  striking  conclusions 
are  readied,  the  disease  l)eing  pio\cd 
to  be  unknown  in  metalliferous  mines, 
where  the  surroundings  are  compara- 
tively light,  and  the  candle-power  of 
the  lamps  high,  and  most  marked  in 
the  blackness  of  safety  lamj)  coal-pits. 
xA.t  the  Opthalmological  Congress  at 
Oxford  this  year,  Dr.  Ellworthy  like- 
wise  gave  the  results  of  a  series  of  tests 
of  the  illumination  of  different  mines, 
leading  to  substantially  the  same  con- 
clusions, which  seems  good  ground  for 
believing  that  illumination  is  an  im- 
portant factor. 

Apart  from  this  sjiecific  disease, 
every  one  must  recognize  that  the 
lighting  of  mines,  in  which  such  a 
large  section  of  the  population  of  the 
British  Isles  is  employed,  is  an  im- 
portant matter.  The  work  in  such 
dreary  and  sombre  surroundings  must 
naturally  be  prejudicial  to  health  unless 
proper  precautions  are  taken,  and  the 
best  artificial  lighting  available  in  the 
circumstances  should  be  provided. 

The    Home    Office    Prize    for    tfie    best 
Miners'  Lamp. 

The  importance  of  this  matter  led 
the  Home  Office  to  offer  prizes  to  the 
value  of  £1,000  for  the  best  form  of 
miners'  lamp  which  should  comply 
with  certain  specified  conditions.  Un- 
doubtedly this  competition  has  given 
a  stimulus  to  the  design  of  these  lamps, 
and  a  number  of  the  specimens  which 
were  awarded  prizes  are  on  exhibition 
here  to-night.  A  similar  competition 
has  since  been  promoted  in  Germany. 

Visit  to  the  Continent. 

Let  us  no\\-  pass  on  to  the  visit  to 
the  Continent.  My  way  to  Milan  lay 
through  Paris,  where  I  had  an  oppor- 
tunity of  meeting  several  of  our  dis- 
tinguished Corresponding  Members  and 
others  interested  in  our  work,  including 
Prof.  Blondel,  Mons.  F.  Laporte,  and 
M.  Janet.  I  had  also  a  conversation 
with  Prof.  Langlois.  who  was  promi- 
nently associated  ^^•ith  the  Brussels 
Congress  in  1910,  and  has  since  taken  a 
keen  interest  in  our  ^^•ork.  Several 
members  of  the  French  Government 
Commission,  including  M.  Vacquerie, 
Dr.  Broca,  and  Prof.  Gariel,  were  also 
anxious  to  hear  how  the  movement  is 


})rogressing  in  this  country,  and  I 
undeistand  that  the  French  Conimitteo 
has  embarked  on  a  most  useful  course 
of  \\()rk. 

Illumination    and    the    Prevention    of 
Industrial  Accidents. 

Members  of  the  Society  will  recall 
that  last  year  a  notewortliy  report  on 
the  prevention  of  accidents  in  factories 
was  issued  by  a  Departmental  Com- 
mittee appointed  in  this  country.  This, 
too,  contained  special  reference  to 
illumination,  a  number  of  questions 
being  put  to  the  witnesses  with  a  view 
to  tracing  a  connexion  between  defec- 
tive lighting  conditions  and  the  fre- 
quency of  accidents. 

This  same  subject  was  taken  up  at 
the  important  Congress  for  the  Pre- 
vention of  Industrial  Accidents,  held 
in  Milan  at  the  end  of  May.  At  this 
Congress  I  had  the  privilege  of  being 
present  representing  the  Society,  and 
I  can  assure  the  members  that  the 
visit  was  fully  justified  by  results. 
The  Congress  was  a  very  important 
one,  being  under  the  patronage  of  the 
King  of  Italy,  and  receiving  Govern- 
ment support.  About  450  delegates 
and  members  were  jH-esent — represen- 
tatives of  various  governments,  insur- 
ance companies,  and  important  indus- 
trial undertakings.  A  number  of  inte- 
resting papers  on  such  subjects  as 
the  removal  of  grit  and  fluff  from  work- 
rooms, such  as  might  be  prejudicial  to 
the  lungs  of  employees,  the  effect  of  an 
atmosphere  saturated  with  steam  and 
water  vaf)our,  the  fencing  of  centrifugal 
machinery,  means  of  ensuring  good 
ventilation  in  workrooms,  &c.,  were 
presented,  and  I  myself  had  the 
privilege  of  reading  a  paper  on 
the  value  of  good  illumination  as  a 
means  of  preventing  accidents.  The 
paper  has  been  extensively  quoted  both 
in  the  British  and  Continental  Press, 
an  encouraging  sign  that  this  is  a  live 
subject.  A  paper  on  illumination,  by 
Mr.  V.  R.  Lansingh,  on  behalf  of  the 
American  Illuminating  Engineering  So- 
ciety, was  also  presented  to  the  Con- 
gress. One  of  the  points  that  specially 
struck  those  present  was  the  suggestion 
that,  in  the  inquiries  now  proceeding, 
inspectors  should  make  a  practice  of 
noting  the  conditions   pf  illumination 
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whenever  an  accident  occurs,  so  that 
we  may  eventuallj^  obtain  data,  tracing 
cause  and  effect.  Aiiother  suggestion 
was  that  insiu'ance  companies  sliould 
recognize  the  vahie  of  good  ilhimination 
as  regards  safety  and  immunity  from 
accidents  by  granting  sjjecially  favour- 
able rates  to  those  wliose  premises 
comply  A\ith  a  certain  standard  of 
good  lighting.  Special  stress  was  laitl 
on  the  imjwrtance  of  good  illumination 
in  the  case  of  dangerous  machinery. 

A  number  of  the  delegates  at  the 
Milan  Congress  have  become  Corre- 
sponding Members  of  the  Society,  as 
in  the  case  of  the  International  Con- 
gress held  in  Brussels  t\\o  years  ago. 
The  Society  may  congratulate  itself  on 
having  still  further  -sndened  its  influ- 
ence, and  ^^•e  cannot  doubt  that  this 
continuous  effort  to  interest  the  au- 
thorities in  various  countries  in  illu 
mination  must  bear  good  fruit  later  on. 

On  my  subsequent  return  from  Milan 
I  passed  through  Brussels,  where  I  had 
again  the  pleasure  of  seeing,  among 
other  prominent  weU--\^ishers  of  the 
Society,  Dr.  A.  Moeller,  on?  of  our 
Honorary  ilembers,  and  Past  President 
of  the  International  Congress  on  Indus- 
trial Hygiene  held  in  Brussels  in  1910, 
and  Dr.  Rene  Sand,  one  of  our  cor- 
responding members,  who  have  jjro- 
mised  to  bring  the  question  of  pro- 
moting a  C4overnment  Conmiission 
on  Illumination  before  the  authorities 
in  Belgium.  We  have  since  been 
fortunate  in  also  securing  the  support 
of  Dr.  Xuel,  of  Liege,  who  has  been 
instrumental  in  dra-sring  attention  to 
our  work  on  illumination.  I  hope  that 
such  a  commission  ■\\ill  be  formed, 
and  that  a  similar  step  will  ulti- 
mately be  taken  in  other  countries. 
All  these  commissions  should  be  able 
to  work  in  harmony  and  keep  in 
constant  touch  with  each  other.  I 
think  you  ^^•ill  agree  that  if  this  piece 
of  work  can  be  carried  through  it  will 
be  in  itself  a  great  encouragement 
to  the  Illuminating  Engineering  move- 
ment. 

I  also  took  the  opportunity  of  visiting 
Berlin  during  my  return  from  Milan, 
and,  as  a  memljer  of  the  Council  of 
the  Electrotechnischer  Verein  of  Berlin, 
I  wa,s   also  present  at    the  twentieth 


annual  meeting  of  the  Verband 
deutscher  Elektrotechniker  in  Leipzig. 
During  these  visits  I  met  manj' 
of  our  distinguished  Corresponding 
Membei's.  inclucling  Prof.  Dr.  Ulbricht, 
Prof.  Dr.  Budde,  Prof.  TcichmuUer, 
Prof.  Wedding,  Dr.  L.  Bloch,  and 
others. 

The  German    llluininating   Engineering; 

Society. 

During  my  visit  I  had  many  instances 
brought  before  my  notice  of  the  desire 
for  a  society  to  deal  with  lighting 
matters  similar  to  our  own,  and  in  the 
course  of  conversations  with  those 
interested  in  this  matter  was  able  to 
give  what,  I  hope,  were  useful  par- 
ticulars regarding  the  movement  in 
this  countrj'.  While  in  Berlin  I  learned 
that  a  request  had  been  forwarded  to 
us  from  Dr.  Hagen  of  the  Reichsanstalt, 
asking  to  be  fm'iiished  with  full  par- 
ticulars of  the  rules  and  constitution  of 
our  society.  I  accordingly  took  the 
ojiportunity  to  pay  a  visit  to  the 
Reichsanstalt,  where,  at  the  request 
of  Dr.  Brodhun  and  Dr.  E.  Liebenthal, 
I  gave  them  a  very  full  account 
of  our  work.  At  that  time  tlie  project 
of  forming  a  German  Illuminating 
Engineering  Society  was  being  con- 
sidered, and  our  experience  was  natur- 
ally of  great  value  in  suggesting  the 
modus  operandi  and  indicating  lines 
of  co-operation  between  the  two 
bodies.  I  had  also  a  long  interview 
\\ith  Prof.  Dr.  Drehschmidt,  represent- 
ing the  gas  intei'est.  and  he  promised  to 
give  the  proijosed  German  Society  his 
assistance  and  siqjport. 

The  official  amiouricement  of  the 
starting  of  the  Society  has  just  been 
made.  The  methods  to  be  adopted 
closely  resemble  those  worked  out  in 
this  country,  and  it  will  come  as  a 
revelation  to  many  people  to  see  how 
the  gas  and  electrical  interests  are 
prepared  to  \\'ork  together  for  the 
common  good. 

It  was  considered  desirable  that  the 
first  move  should  come  from  some 
source  independent  of  any  illuminant, 
and  the  Reichsanstalt  (the  Government 
laboratory  in  Charlottenburg,  corre- 
sjionding  with  the  National  Physical 
Laboratory  in  Great  Britain)  was 
accordingly  approached  on  the  subject. 
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A  committee  to  settle  the  preliminaries, 
of  which  Prof.  Warburg,  Director  of 
the  Reichsanstalt,  is  the  President, 
Dr.  E.  Liebenthal  acting  as  Secretary, 
has  been  formed.  The  Committee  re- 
ceives the  assistance  of  Herr  Dettmar, 
Secretary  of  the  Verband  deutscher 
Elektrotechniker,  and  Dr.  Bunte,  Secre- 
tary of  the  Verein  fiir  Gas  iind  Wasser- 
fachmiinnern.  The  Proceediwjs  of  the 
Society  will  be  published  in  the  Zeil- 
schrijt  fiir  BeleucJilungswcsen,  the  Elek- 
trotechnische  Zeilschri/t.  and  the  Journal 
fur  Gas  itnd  Wasscrfurlniuinnem.  The 
first  meeting  of  the  Society  is  to  take 
place  in  February. 

To  us  in  this  country  this  event 
comes  as  a  gratifying  confirmation  of 
the  value  of  the  mo\ement.  We 
naturally  wish  the  Illuminating  Engi- 
neering Society  in  Germany  every 
success,  and  will  be  glad  to  co-operate 
in  the  good  work  it  will  doubtless 
accomplish. 

A  Visit  to  the  United  States. 

At  the  end  of  the  last  Session  I  was 
entrusted  with  the  duty,  while  visiting 
the  United  States,  of  conveying  to  our 
friends  in  that  country  a  message  of 
goodwill  and  expressing  our  desire  for 
further  co-operation.  Tlie  movement 
has  now  reached  a  most  interesting 
stage.  An  Illuminating  Engineering 
Society  having  now  been  formed  in 
Germany,  we  are  likely  to  see  striking 
developments  both  in  Europe  and 
America  during  the  next  few  years. 
We  have  come  to  a  point  at  w'hich  the 
fundamental  rules  of  good  lighting  are 
becoming  crystallized,  and  an  effort 
should  be  made  to  reach  the  general 
public.  It  is,  therefore,  a  most  im- 
portant thing  for  all  of  us  to  agree  on  a 
common  po'icy  and  present  a  united 
front. 
The  NELA  Works  at  Cleveland,  Ohio. 

Let  me  say,  in  the  first  place,  that 
nothing  could  have  been  kinder  than 
the  attention  shown  to  me  in  the  course 
of  my  visit. 

One  of  my  first  steps  was  to  pay  a 
visit  to  Cleveland.  Ohio,  where  the 
"  Nela  "  Works  and  Laboratory  of  the 
General  Electric  Com])any  (formerly 
known  as  the  '•  National  Electric  Lamp 
Association  ")  are  situated.     Here  I  met 


Mr.  S.  E.  Doane,  Dr.  E.  P.  Hyde,  Dr. 
Luckiesh,  and  others  of  our  Correspond- 
ing Members,  and  had  an  opportunity  of 
seeing  the  magnificent  works  and  labora- 
tory which  the  Company  has  erected. 
The  expenditure  on  research  has 
been  very  generous,  and  the  welfare 
of  the  employees  of  the  Company 
is  cared  for  in  a  very  detailed  and 
elaborate  manner.  There  can  be  no 
question"  that  the  vast  organization  of 
the  General  Electric  Company  has  been 
in  many  respects  very  beneficial  to 
the  electric  lighting  industry  in  the 
United  States.  It  has  enabled  lamps 
to  be  easier  standardized,  and  has 
brought  about  a  common  policy  in 
lighting  matters  between  the  elec- 
tricity supply  companies  and  the  lamp 
makers.  In  the  space  available  I 
cannot  make  reference  to  manj'  able 
members  of  the  Company  whom  I  met 
on  this  occasion,  but  I  should  like 
to  mention  Mr.  F.  S.  Terry  and 
Mr.  B.  G.  Tremaine,  who  together  form 
a  wonderful  business  combination,  and 
have  done  such  a  great  deal  towards  the 
success  of  this  organization.  I  have 
here  an  admirably  got-up  booklet  en- 
tit'ed  '  Developing  an  Industry,'  which 
traces  the  progress  of  the  "  National 
Electric  Lamp  Association."  I  can 
hardly  give  an  adequate  idea  of  its 
contents  here,  but  I  should  like  to  quote 
the  words  with  which  the  volume  opens 
— words  which  must  appeal  to  the  illu- 
minating engineer. 

"  The  old  idea  that  business  is 
warfare,  and  the  later  notion  that  a 
big  business  is  inlierently  greedy  and 
even  dishonest,  are  both  dying  out. 
The  country  is  waking  to-day  to  the 
realization  that  the  greatest  success 
and  ijrosperity  lie  in  business  co- 
operation, and  that  this  co-operation 
must  exist,  not  only  among  manu- 
facturing interests,  but  also  must  extend 
in  unbroken  chain  from  the  manu- 
facturer to  his  distributor,  and  thence 
to  the  ultimate  consumer." 

Cooperation    with    the    American 

Illuminating    Engineering    Society. 

Subsequently  I  returned  to  New 
York,  where  I  had  an  opportunity  of 
seeing  Mr.  L.  B.  Marks,  Dr.  Sharp, 
Mr.  P.  S.  Millar,  and  others  whose 
names  vnW  be  well  known  to  those  in 
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this  countr3r  interested  in  Illuminating 
Engineering.  I  had  conversations  with 
the  past  and  present  President  of  the 
Institution  of  Electrical  Engineers,  and 
its  genial  secretary,  and  with  Dr.  A.  H. 
Elliott  and  others  prominently  con- 
nected with  the  gas  industry.  'l  also 
met  several  influential  members  of  the 
New  York  Senate  who  I  was  able  to 
interest  in  the  hygienic  aspects  of 
illumination. 

On  August  1st  a  special  meeting  of 
the  American  Society  was  called,  and 
was  presided  over  by  Mr.  G.  E.  Stick- 
ney,  the  Chairman  of  the  New  York 
Section.  I  took  the  occasion  to  assure 
our  friends  in  the  United  States  of  the 
desire  of  this  Society  for  mutual  co- 
operation, and  gave  an  account  of 
some  of  the  chief  results  that  we  have 
so  far  been  able  to  bring  about.  The 
record  of  the  work  we  have  been  able 
to  do  in  such  a  comparatively  short 
time  was  much  appreciated  by  those 
present.  They  were  specially  struck 
by  the  formation  of  the  Erencli  Govern- 
ment Committee,  by  the  Home  Office 
having  taken  up  the  subject  of  factory 
lighting  in  such  an  energetic  and  enter- 
prising manner,  and  by  the  news  that 
the  Government  in  this  country  pro- 
posed shortly  to  appoint  a  Depart- 
mental Committee  to  deal  with  illu- 
mination. It  was  explained  that  the 
United  States  was  in  some  respects  at 
a  disadvantage,  since  each  State  had 
its  own  officials  and  legislation.  Con- 
sequently, in  soliciting  attention  for 
industrial  lighting,  it  was  necessary  to 
approach  people  time  after  time.  Any 
measures  which  we  can  take  in  Europe 
are,  therefore,  eagerly  awaited  in  the 
United  States,  since  they  afford  a 
precedent  which  will  doubtless  influ- 
ence the  authorities  in  their  country. 

There  also  seemed  to  be  a  general 
impression  that  our  Society,  in  seeldng 
to  interest  the  users  of  light  by  pre'^ 
senting  Illuminating  Engineering  in  a 
popular  manner,  had  adopted  a  sound 
policy.  Our  discussions  on  shop, 
school,  and  library  lighting  were  spoken 
of  with  special  approval,  and  it  is  prob- 
able that  this  poUcy  of  continually 
trying  to  interest  outside  bodies  will  be 
followed  more  closely  in  the  United 
States  in  the  future. 


Among  others  whom  I  met  in  New 
York  I  should  Uke  to   mention   Prof. 
Chandler  and  Mr.  VVhitaker,  the  eminent 
chemist  of  the  Welsbach  Company. 
The  Museum   of  Safety   in    New  York. 

In  passing,  I  may  also  mention  that 
I  visited  the  American  Museum  of 
Safety  in  New  York,  so  ably  conducted 
by  Dr.  and  Mrs.  Tolman.  the  Museum 
is  excellently  equipped,  but  tiie  housing 
is  at  present  inadequate.  I  under- 
stand that  the  unselfish  work  of  Dr. 
Tolman  is  to  receive  fuller  recognition 
at  the  hands  of  the  authorities  .shortly, 
and  also  that  a  section  dealing  with 
illumination  is  to  be  added. 

It  is  interesting  to  mention  that  the 
Home  Office  in  this  country  have  just 
decided  to  erect  a  museum  of  safety  on 
similar  lines,  and  it  should  be  the  duty 
of  our  Society  to  see  that  illumination 
receives  a  due  share  of  attention. 

An  Interview  with  the  'New  Yorl< 
Times.' 

After  dehvering  the  address  before 
the  New  York  section  of  the  Illumi- 
nating Engineering  Society  I  was 
honoured  by  a  visit  from  a  repre- 
sentative of  The  New  York  Times, 
who  expressed  his  interest  in  illumi- 
nation, and  had  a  long  interview  with 
me.  The  result  is  shown  in  the  copy 
of  this  paper  which  I  have  with  me. 
Nearly  a  whole  page  is  given  up  to 
this  conversation  on  Illuminating  Engi- 
neering, arranged  in  a  popular  and 
readable  style.  Considerable  credit  is 
due  to  the  interviewer  for  the  attractive 
way  in  which  he  has  put  the  case  for 
good  illumination.  When  I  mention 
that  a  fuU  page  in  this  journal 
is  -H'orth  several  thousand  dollars,  you 
will  see  the  importance  that  is  attached 
to  this  subject.  In  this  country  a 
great  deal  of  money  has  recently  been 
spent  in  advertising  campaigns  on 
hghting.  I  mention  the  above  instance 
merely  to  show  that  there  is  a  real 
demand  for  information  on  lighting 
provided  it  is  genuine  and  is  presented 
in  an  attractive  manner. 

'A  Primer  on  Illumination.' 

One     enterprising    s(e]i    which    has 

recently  been  taken  by  the  American 

Illuminatmg    Engineering    Society    is 

the  issue  of  '  A  Primer  on  Illumination.' 


PROGRESS   DURING  THE    VACATION. 
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This  consists  in  an  ilhistiated  and  read- 
able j)amphlet,  about  t«  eiity  pages  long, 
containing  a  siinmiarv  of  some  of  the 
most  simple  and  fundamental  rules  of 
illumination.  This  has  been  reproduced 
and  circulated  very  widely  in  the  United 
States,  and  I  have  been  asked  to  co- 
operate by  arranging  for  the  issue  of  a 
similar  publication  in  this  country.  We 
are  accordingly  arranging  to  publish  in 
The  Ilhiminaiiiuj  Engineer  a  version  of 
the  '  Primer,"  slightly  modified  to  suit 
the  conditions  of  this  country,  which 
will  subsequently  be  reprinted.  The 
subject  -  matter  is  applicable  to  a'l 
illuminants,  and  we  are  hoping  that 
the  distribution  of  this  '  Primer  '  will 
do  much  to  spread  abroad  a  knowledge 
of  the  Illuminating  Engineering  move- 
ment. 

Visits    to   Boston,  Philadelphia,  and 
Harrison,  N.J. 

In  Boston  I  had  the  opportunity  of 
again  meeting  Dr.  Louis  Bell,  and  in 
company  with  him  examined  the  latest 
developments  of  street  lighting,  mainly 
])y  means  of  magnetite  arc  'amps. 
I  had  also  a  long  interview  with  Mr. 
Wrightington,  Vice-President  of  The 
Consolidated  Gas  Company,  and  I 
observe  that  trials  are  being  made  with 
high-pressure  gas. 

In  some  of  the  cities  of  the  United 
States  (e.g.,  Newark)  what  is  termed 
as  the  "  Great  White  Way "  move- 
ment has  been  vigorously  pushed. 
Through  the  assistance  of  Mr.  P.  S. 
Mil'ar,  and  through  the  courtesy  of  the 
local  supply  authorities,  I  had  an  oppor- 
tunity of  ob.serving  such  spectacular 
street  lighting,  the  brilliancy  of  which 
in  some  cases  exceeds  anything  that 
I  have  seen  in  this  country.  On  the 
other  hand,  there  seems  sometimes  a 
disposition  to  flood  the  street  with  light 
without  paying  quite  enough  attention 
to  the  scientific  aspects  of  illumination, 
so  that  the  effect  is  glaring.  The 
initial  result  of  this  movement  has 
been  to  attract  attention  to  certain 
streets  and  to  increase  their  commercial 
value.  However,  in  some  instances 
the  merchants  have  found  that  the 
lighting  of  their  shops  appeared  rela- 
tively dim  in  comparison,  and  it  soon 
became     necessary  to    increase    their 


window  lighting  so  as  to  be  on  the 
same  scale  as  that  in  the  public  streets. 

In  Philadelphia  I  had  an  opportunity 
of  seeing  Mr.  Gartley,  and  of  visiting 
in  the  company  of  Dr.  Ives,  the  \\Oiks 
and  laboratory  of  the  United  Gas 
Improvement  Company.  I  had  also 
a  most  interesting  conversation  with 
Mr.  Mason,  of  the  Welsbach  Gas  Com- 
pany. The  United  Gas  Improvement 
Company  has  taken  the  enterprising 
step  of  establishing  an  i'luminating 
engineering  research  laboratory,  and 
has  placed  Dr.  H.  E.  Ives  in  charge. 
There  are  now  quite  a  number  of  gas 
and  electric  companies  in  the  United 
States  that  have  established  illu- 
minating engineering  departments. 
The  same  spirit  of  enterprise  Avas  to 
be  seen  in  the  General  Electric  Com- 
pany's works  at  Harrison,  N.J.  Prof. 
S.  W.  Ashe  gave  me  particulars  of  the 
elaborate  courses  of  instruction,  both 
in  Illuminating  Engineering  and  in 
Salesmanship,  given  to  the  employees 
of  the  Company.  The  equipment  of 
the  laboratories  and  lecture  theatres 
for  demonstrating  the  use  of  lamps 
and  reflectors  A^as  found  very  complete 
and  ingenious. 

At  Schenectady  I  visited  the  research 
laboratory  of  the  General  Electric 
Company,  where  I  spent  a  very  pleasant 
afternoon  with  Dr.  Steinmetz  and  Dr. 
Whitney,  both  of  whom  consented  to 
become  members  of  our  Society.  Pr. 
Whitney,  the  inventor  of  the  dra\\n- 
wre  tungsten  lamp,  kindly  showed 
me  round  the  research  laboratory 
of  which  he  has  charge,  where  some 
most  interesting  researches  on  improv- 
ing metal  filament  lamps  are  now 
going  on.  I  have  no  doubt  that  our 
practice  of  securing  support  in  all 
corners  of  the  world  through  our  Corre- 
sponding Members  will  be  very  help-'ul 
in  yea's  to  come. 

Association  Island. 

I  may,  perhaps,  conclude  this  note 
by  reference  to  the  camp  life  at  Associa- 
tion Island,  on  Lake  Ontario,  of  which 
I  am  showing  .several  slides.  The 
island  on  which  the  camp  is  situated 
occupies  sixty-five  well-wooded  acres. 
Besides  the  'meeting  tents  there  are 
tennis    courts,    baseball   gi-ounds,    and 
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other  places  of  amusement.  During  the 
last  few  years  the  Association  lias  bene- 
fited by  experience,  and  the  equipment 
of  the  camp  has  been  made  more  com- 
plete. During  a  large  portion  of  the 
year  many  of  the  chief  member.s  of  the 
Association  assemble  at  the  island  to 
discuss  matters  of  policy  under  pleasant 
and  hygienic  conditions.  Many  impor- 
tant meetings  take  place  on  the  island, 
and  problems  of  vital  importance  to 
the  lighting  industry  and  lamp  manu- 
facture are  discussed.  I  myself  spent 
a  few  daj^s  on  the  island,  and  this  is 
one  among  many  pleasilrable  recollec- 
tions that  I  carried  away  of  my  visit. 

Several  events  that  have  occurred 
since  iny  return  to  England  deserve 
notice. 

It  was  also  my  good  fortune,  as  a 
member  of  the  Textile  Institute,  to  be 
present  at  the  Congress  he'.d  at  Hawick 
during  September  last.  I  had  an 
opportunity  of  coming  into  contact 
with  many  members  of  the  Institute, 
all  of  ^^•hom  recognized  the  great  field 
for  Illuminating  Engineering  in  con- 
nexion \vith  textile  works.  The  illu- 
mination of  these  intricate  cotton- 
spinning   and   weaving   machines   is   a 


most  important  problem,  and  there 
can  be  no  question  that  the  exist- 
ing methods  of  lighting  in  many  mills 
and  factories  miglit  often  be  improved. 
In  addition  to  this,  there  are  special 
problems,  such  as  the  production  of 
"  artificial  daylight  "  and  the  correct 
revealing  of  colour  values,  which  are 
of  vital  importance  to  the  industry. 

There  seems  to  be  a  great  field  for 
the  illuminating  engineer  in  textile 
work,  and  I  hope  that  at  the  next 
Congress  Illuminating  Engineering  will 
be  brought  forward  more  prominently, 
and  due  recognition  given  to  the  vahic 
of  good  lighting  in  textile  work. 

Subsequently  I  was  present  at  the 
First  Annual  Meeting  of  the  British 
Commercial  Gas  Association  in  Man- 
chester, and  was  much  interested  in  the 
scheme  advanced  for  promoting  co- 
operation between  all  sections  of  the 
gas  industry.  Tlie  step  is  a  momentous 
one  that  cannot  be  passed  by  in  an 
accoimt  of  the  important  events  of  the 
last  few  months.  I  trust  that  the  new 
movement,  if  wisely  guided,  will  be 
jjroductive  of  good,  not  only  to  gas,  but 
to  the  lighting  industry  as  a  whole. 


'O  ■*c;*ssri^o.-^> — *- 


Light    and     Illumination. 

Their  Use  and  Misuse. 


This  series  of  articles  commencing 
on  the  opposite  page  is  intended  to 
convey  in  simple  and  concise  language 
some  of  the  main  points  to  be  observed 
in  good  lighting.  To-day  when  so 
many  illuminants  are  available  it  is 
more  than  ever  to  be  desired  that  the 
light  should  be  wisely  and  carefully 
used. 

Naturally  it  is  not  possible  to  cover 
the  whole  subject  of  illumination  in  a 
small  publication  such  as  this.  On 
this  occasion  it  is  only  desired  to  give 
a  few  general  recommendations. 
Specific  problems  such  as  the  lighting 
of  schools,  shops,  factories,  &c.,  will  be 
treated  in  detail  at  a  later  date,  and  it 
will  then    be    seen   more  clearly   how 


these  principles  should   be  carried  out 
in  practice. 

The  information  applies  equally  to 
all  illuminants.  By  the  proper  use  of 
the  sources  of  light  (whether  gas,  oil, 
electricity,  or  any  other  illuuiinant;, 
good  illumination  can  be  secured ; 
but  their  misuse  may  result  in  lighting 
that  is  inefficient,  costly,  and  pre- 
judicial to  eyesight. 

Light  and  Illumination  :  their  Use 
and  Misuse,  will  be  reprinted  in 
pamphlet  form  for  distribution.  In 
this  first  version  illustrations  of  electric 
lighting  have  been  used  but  it  is 
hoped  in  a  subsequent  edition  to 
introduce  illustrations  of  gas  lighting. 
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It  is   through  the   eye  that    our   impressions   of  a  lighted   interior  are 
received.     One   should  therefore  know  something    of   the 
•'   '     nature   of  this   organ   in   order  to  understand  why   some 
lighting  conditions  are  pleasant  and  others  are  the  reverse. 

Fig.  1  is  a  diagram  of  the  human  eye.  The  light  first  passes  through  an 
outer  transparent  layer,  known  as  the  cornea,  then  through  the  chamber  behind, 
and  the  eye-lens,  ultimately  reaching 
the  very  delicate  and  sensitive  layers  on 
the  retina,  where  the  impression  of  light 
has  its  origin.  This  impression  is  dis- 
patched to  the  brain  by  the  optic  nerve. 
Now  the  retina  itself  has  the  power  of 
adapting  itself  to  light  and  darkness  in 
a  wonderful  manner.  Besides  this,  the 
pupil  aperture  of  the  eye  acts  as  a  safe- 
guard, opening  to  its   fullest  extent  in 

comparative  darkness   so  as  to  let  in  as      Fic.  i.-Diagrammatic  sketch  of  the  eye. 
much  light  as  possible,  but  contracting  in  proportion  to  the  brilliancy  of  the 
illumination  so  as  to  shut  out  excess  of  light. 
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Fig.  2  (a).— Pupil  aperture  of  Fig.  2  (b).— Pupil  aperture  of 

eye,  wide  open  in  the  darkness  eye  contracted  so  as  to  shut  out 

so  as  to  let  in  as  much  light  as  excess  of  light, 

possible. 

Partly  by  the  alteration  of  the  pupil  aperture,  and  partly  also  by  changes 
that  take  place  in  the  retina,  the  eye  can  adapt  itself  to  wide  changes  in  the 
illumination.  But  the  process  of  adaj^tation  takes  time,  and  is  only  possible 
within  certain  limits.  If  the  eye  is  exposed  to  very  sudden  contrasts  in 
brightness,  or  to  a  brilliancy  so  great  that  it  cannot  protect  itself,  the  eye 
is  bound  to  suffer. 
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The  fundamental  rules  of  good  illumination  are  all  based  on  the  behaviour 
of  the  eye.     The  eye   needs  a  steady  light.      If  the  illumination  is  constantly 

changing    and    flickering    the    eyes 

Avoid  :-FIickering  Lights,  endeavour    to  adapt    themselves    to 

Glarefrom  Unshaded  Lamps,     these    changes,   and    the    effect     is 

Glare  from  Shiny  Paper.  fatiguing.       Every   one  knows   how 

trying  it  is  to  read  by  an  unsteady 

light,  and  such  conditions  should  always  be  avoided. 

Above  all,  brilliant  unshaded  iources  of  light  slioidd  not  he  placed  in  the 
direct  range  of  sight.  Whenever  the  eye  is  exposed  to  bright  objects  of  this 
kind  it  is  dazzled.  It  makes  an  effort  to  adapt  itself  to  the  brightness,  so 
that  moderately  illuminated  surfiices  (such  as  the  page  of  a  book)  appear  dark 
in  comparison.  In  many  cases  after  staring  at  a  bright  source  for  a  short 
time  and  then  transferring  the  gaze  to  a  relatively  dark  background,  one 
can  see  a  bright  "after-image,"  showing  that  the  eye  has  been  temporarily 
fatigued,  and  it  takes  some  little  time  to  return  to  its  normal  condition. 

This  effect  is  commonly  described  as  "  glare."  An  extreme  instance  of 
glare  is  afforded  by  the  effect  of  the  brilliant  lights  of  a  motor  car  coming 
towards  one  on  a  dark  road.  In  these  circumstances  one  can  see  only  the 
lamps.  The  eye  is  dazzled  and  cannot  make  out  the  surroundings.  But 
the  driver,  from  whose  eyes  the  direct  rays  from  the  lamps  are  screened, 
is  able  to  do  so. 

In  the  same  way  a  brilliant  unshaded  light  placed  at  the  top  of  a  flight  of 
stairs  may  actually  prove  inconvenient  to  a  person  about  to  descend,  instead  of 
helping  him.  A  light  so  placed  dazzles  the  eyes  and  makes  it  very  difficult  to 
see  into  the  obscurity  beyond.  But  if  the  lamp  is  covered  by  a  reflector 
screening  its  bright  surface  from  view  and  throwing  the  light  down  on  the 
stairs,  it  is  of  real  service. 

The  motto  should  therefore  be  kept  in  mind  : — "Light  on  the  ohject,  not 
in  the  eye." 

Another  form  of  glare  to  be  guarded  against  is  the  direct  reflected  light 
from  polished  surfaces.  This  effect  is  sometimes  met  with  when  very  shiny 
jmper  is  used,  and  may  occur  in  workshops  when  polished  metal  surfaces,  &c., 
have  to  be  examined.  It  can  be  guarded  against  by  care  as  to  the  position  of 
lamps  with  respect  to  the  work  illuminated,  and  by  the  use  of  appropriate 
methods  of  light  distribution.  It  is  in  general  preferable  to  avoid  the  use  of 
extremely  shiny  paper,  especially  in  the  case  of  books  used  continuously 
in  schools,  offices,  &c.  However,  eases  occur  (e.g.,  in  reproducing  flne 
illustrations)  in  which  art  paper  of  this  kind  is  considered  necessary. 

In  general  it  is  also  better  to  avoid  using  mirrors  and  highly  polished 
material  for  decorating  the  walls  of  a  room,  since  the  reflections  of  lamps  (or 
even  of  sunlight),  are  apt  to  prove  distracting. 


LIGHT    AND   ILLUMINATION. 


561 


Bad  Lo:;al  Li.;,'htiii^'.    Tlie  leimii  i-  iuroiiipletely  covered  Ijy  the  reliector  ami  shines  in 
the  eves  of  the  wdikmaii  instead  of  illuminating  the  work. 


Good  Local  Lighting.    The  reflector  completely  screens  the  lamp  from  the  eyes  and 
concentrates  the  light  on  the  work -where  it  is  chiefly  needed. 
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The  liesL  method  of  lighting  a  room  naturally  depends  on  the  purpose  to 
which  it  is  put.     A  private  house  is  rightly  illuminated  in  a  different  way  from 
an  ofBce,  factory,  shop,  or  schoolroom. 

Distribution  of 

Illumination.  in   some   circumstances   it   is   desired   to   illuminate 

mainly  a  desk  or  table  where  work  is  to  be  carried  on,  and 
to  provide  a  somewhat  lower  general  illumination.  But  in  most  cases,  for 
example,  in  schoolrooms  and  offices,  where  there  are  a  number  of  desks  in  a 
room,  all  of  which  require  an  equal  amount  of  light,  a  good  general  illumina- 
tion is  needed.  One  should  therefore  aim  at  producing  even  illumiiudion. 
This  may  be  done  by  means  of  lamps  equipped  with  suitable  reflectors  placed 
at  proper  intervals.  Another  method  is  to  use  an  indirect  method  of  lighting, 
i.e.,  to  place  underneath  the  source  of  light  an  opaque  reflector  which  throws 
the  rays  on  to  a  white  ceiling  or  other  appropriate  light-tinted  surface,  whence 
they  are  diffused  all  over  the  room.  The  fact  of  the  light  coming  from  such  a 
large  illuminated  surface  is  particularly  beneficial  in  illuminating  complicated 
machinery :  in  this  case  it  is  often  necessary  for  the  light  to  penetrate  into 
corners  and  small  recesses. 

A  good  example  of  each  uf  these  methods  is  shown  in  the  illustrations  on 
the  opposite  page. 

In  the  semi-indirect  system  of  lighting  a  translucent  reflector  is  used,  and 
some  of  the  light  is  transmitted  directly  downwards.  This  method  is  con- 
sidered to  combine  the  advantages  of  the  direct  and  indirect  lighting  systems. 

Cases  also  occur  when  strong  light  at  a  particular  spot  (local  illumination), 
is  needed.  For  example  a  workman  at  a  lathe,  an  engraver,  a  watchmaker,  &c., 
might  require  a  lamp  placed  close  to  the  work  so  as  to  illuminate  it  strongly. 
But  in  these  cases  the  lamp  should  be  completely  screened  from  the  eyes  by  a 
suitable  reflector  concentrating  the  light  where  it  is  needed. 

Care  should  also  be  taken  that  the  contrast  between  the  local  bright 
illumination  and  the  surroundings  in  the  room  is  not  excessive ;  a  moderate 
general  illumination  should  be  provided  in  addition  so  that  the  surroundings 
can  be  seen  with  comfort.  Severe  contrasts  in  brightness  are  apt  to  be 
extremely  fatiguing  to  the  eye.  On  the  other  hand,  it  is  not  desirable  to 
produce  a  monotonous  degree  of  brightness.  The  selection  of  restful  tones  for 
the  walls  of  a  room,  such  as  light  greens  and  greys,  is  often  beneficial,  but 
very  dark  tints  should  be  avoided  as  they  absorb  too  much  light. 
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General  Illumination  of  an  Office  by  the  Direct  Lighting  System. 


General  Illumination  of  an  Office  by  the  Indirect  Lighting  System. 
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Globe.s,  shades,  and  reflectors  serve  three  main  purposes: — (Ij  To  soften 

and  diffuse  the  light  and  prevent  glare;  (2)  To  direct   the   light  where  it  is 

chiefly  needed  ;  (3)  To  be  ornamental.     When  arranging 

ine  Lnoice  01        ^^^   lamps  in    a   room   make    sure    that   the   shades    or 

Globes,  Shades, 

and  Reflectors.       reflectors  come  sufficiently  far  down  over  the  light  source 

to   prevent   its   being    troublesome    to    the    eyes.      Many 
shallow  forms  of  reflectors  are  unsatisfactory  in  this  respect. 

It  is  also  desirable    that  the  shade  or  globe  should  soften  and  diffuse  the 
light  ;  it  should  appear  evenly  illuminated  all  over.     The  adjacent  illustration 
shows     how     many     lightly     ground     glass 
globes  do  not  diffuse  the  light    sufficiently  ; 
prismatic  and  opal   glass  is  usually  preferal)le 
ill  this  respect. 


Many  forms  of  shades  are  merely  made  of 
clear  glass  and  serve  no  useful  pur2:)ose.  Others 
are  so  dense  or  so  highly  coloured  that  a  great 
deal  of  light  is  absorbed. 


In  private  house  lighting,  where  orna- 
mental effect  is  considered  and  the  question 
of  economy  is  often  not  very  vital,  silk 
shades  are  often  used.  In  this  case  the 
danger  of  getting  too  little  light  must  be 
guarded  against.  It  is  a  good  plan  to  line 
coloured  silk  shades  with  white  material  which 
reflects  the  light  downwards,  and  sometimes  a 
prismatic  glass  reflector  is  used  under  the  silk 
with  the  same  intention. 


Globes  and  shades  are  often  selected  for 
artistic  appearance.  But  here  again  it  is 
obvious  that  an  arrangement  which  is  distress- 
ing to  the  eyes  will  not  be  decorative  in  the 
true  sense.  When  brilliant  sources  of  light 
are  allowed  to  project  from  the  shade  used 
with  them,  in  such  a  way  as  to  dazzle  the 
eyes,  attention  is  distracted  from  the  shade 
itself  and  the  artistic  effect  may  be  des- 
troyed. 


I.islillv  grounil  eliiss. 
(Uiisatisfacfory  Diffusion.) 


Prismatic  glnss. 
(Satisfactory  Diffusion.) 
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A    BAD   EXAMPLE   OF   TABLE-L[(niT[Na. 


Faulty  arrnngement  of  lighting  a  dining-room  table.  The  lamps  are  incompletely 
covered  by  the  shade  and  shine  into  the  eyes.  The  eifect  of  glare  is  accentuated 
by  the  dark  surroundings. 


The  direction  of  light  is  also  important.     Do  not  read  facing  a  bright 

ght.     This   is  trying   to  the  eyes.     It  is  also  apt  to  give  rise   to   "glare" 

in  the   form  of  reflected  light  from  shiny  paper.     When 

using  a  table  lamp   always   try  to  place  it    so    that   this 


Light. 


inconvenient  effect  is  avoided. 


A  good  arrangement,  when  one  is  reading,  is  for  the  light  to  come  over 
the  left  shoulder.  In  general,  the  light  should  not  come  from  the  right 
since  (in  the  case  of  a  right-handed  person)  this  may  lead  to  an  inconvenient 
shadow  being  cast  by  the  hand  in  writing.  Lamps  should  also  be  so  placed 
that  no  troublesome  shadows  are  cast  by  the  body.  To  a  person  who  is 
bending  over  work,  lights  placed  immediately  overhead  are  apt  to  be  incon- 
venient in  this  respect. 
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A  bare  lamp  rarely  gives  the  distribution  of  light  that  is  needed.     It  is 

almost  always  necessary  to  use  an  appropriate  globe  or  reflector.     For  example  it 

will  often  happen  that  an  oil-flame,  electric  filament,  or  gas 

an^'^^Diff  s^^      mantle  sends  out  most  of  its  light  sideways,  but  compara- 

Reflectors.  lively  little  doiumcards,  where  it  is  usually  wanted.     By 

using  a  reflector  one  directs  downward  much  of  the  light 

that  would  otherwise  shine  into  the  eyes  and  cause  glare. 

Some  people  are  apt  to  judge  the  effectiveness  of  an  installation  by  the 
apparent  brightness  of  the  lamps  themselves,  but  it  is  much  better  to  consider 
how  far  the  light  is  effectively  utilised,  e.g.,  whether  the  actual  illumination  on 
the  benches,  desks,  and  tables  in  a  room,  where  the  work  is  actually  carried  on 
is  sufficient. 

Do  not  think  because  a  lamp  looks  glaring  and  brilliant  that  it  is  giving 
you  good  light,  it  may  be  merely  giving  you  too  much  light  in  the  wrong 
place.  On  the  other  hand  a  well-shaded  table  lamp  may  look  dim  and  yet  be 
giving  a  first-class  light  for  working. 

Various  types  of  reflectors  are  available.  Some  are  intended  to  act  mainly 
as  difusers  of  light.  They  are  so  constructed  that  sufficient  light  is  allowed 
to  fall  on  the  walls  and  ceiling  to  give  a  cheerful  effect,  but  the  greater  part  is 
thrown  down  over  the  lower  part  of  the  room. 

There  are  also  concentrating  reflectors  which  are  designed  to  focus  the 
light  mainly  on  a  certain  restricted  area.  They  are  very  useful  when  it  is 
desired  to  illuminate  very  strongly  a  particular  spot. 

Reflectors  maybe  made  either  of  cardboard,  metal,  or  suitable  diffusing 
and  prismatic  glass.  Concentration  of  light  can  be  secured  by  either  means  ; 
but  it  must  be  remembered  in  using  cardboard  or  metal  reflectors,  that  no  light 
is  allowed  to  pass  upwards  so  that  the  upper  portion  of  the  room  will  be 
comparatively  dark.  On  the  other  hand  opaque  reflectors  of  this  kind  are 
specially  suited  for  near  work,  when  the  lamp  is  placed  close  to  the  observer's 
eyes. 

Concentrating  reflectors  are  very  frequently  used  to  focus  the  light  over  a 
bench  or  table  where  fine  work,  requiring  a  high  illumination,  is  carried  on. 
It  may  also  be  necessary  to  direct  the  light  over  an  extensive  vertical  surface, 
such  as  a  picture,  bookshelf,  or  blackboard.  Again  in  show-window  illumina- 
tion special  forms  of  reflectors  are  useful  according  to  the  dimensions  of  the 
window  and  the  area  occupied  by  the  goods  it  is  intended  to  illuminate. 

But  when  it  is  desired  to  illuminate  a  room  fairly  evenly  all  over,  the  use 
of  reflectors  which  have  a  very  concentrating  effect  might  tend  to  produce  a 
"  patchy  illumination,"  some  parts  of  the  room  being  too  strongly  lighted  and 
others  not  receiving  enough  light.  Care  should  be  taken  to  arrange  the  lamps 
at  the  correct  distance  apart,  corresi^onding  with  the  type  of  reflector  used. 
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Bare  Lamp. 

Excess  of  light  on  the  walls.  In- 
sufficient light  on  the  table.  Glare 
from  the  unscreened  source  of  light. 


Diffusing  Reflector. 

Sufficient  light  shed  on  the 
surroundings,  but  strongest  illu- 
mination underneath  lamp.  Source 
of  light  now  screened  from  the  eyes 
by  translucent  reflector. 


Concentrating  Reflector. 

Nearly  all  the  light  thrown 
downwards,  and  upper  part  of  room 
in  comparative  darkness.  Source  of 
light  completely  screened  from  the 
eyes  by  opaque  reflector. 
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Besides  providing  enough  light  for  the  surroundings  in  a  room  to  be  seen 
with  comfort,  il  is  most  important  that  Oie  illumination  on  the  spot  cohere  the 
work  is  actually  carried  out  should  be  sufficient.     Experi- 
nf  111       "  af  ^"°^    shows  that   in     order   to    read    ordinary    print    an 

Necessary.  ilhimination    of   2-3    foot-candles*  is   desirable.     But  for 

reading  very  fine  print  and  examining  diagrams  5  foot- 
candles  may  be  needed,  while  for  special  work,  such  as  lace-making,  engraving, 
watchmaking,  and  when  working  with  dark  materials  which  absorb  a  great  deal 
of  light,  7-10  foot-candles  or  even  more  maybe  required.  For  one  must  get 
light  to  see  by,  and  as  one  sees  chiefly  by  the  aid  of  light  reflected  from  objects, 
it  is  evident  that  dark  coloured  things  (which  reflect  light  badly)  require  more 
illumination  than  light  coloured  objects  would. 

For  general  illumination,  e.(j.,  in  parts  of  the  room  where  reading, 
writing,  &c.,  does  not  take  place  and  one  only  requires  enough  light  to  see 
the  surroundings  comfortably),  ^-1  foot-candle  is  usually  considered  ample.  An 
extra  strong  illumination  is  often  used  for  advertising  purposes  and  for 
spectacular  effect.  For  example,  in  a  shop  window  20  or  even  50  foot- 
candles  may  be  used. 


In  general  it  is  better  for  the  walls  and  ceiling  in  a  room  to  be  light  in 
tint,  since  the  rays  of  light  reflected  from  them  materially  assist  the  illumina- 
tion.     The  substitution   of  light  papers  for    a  very  dark 

o  a   ^.      "v  and     sombre  scheme     of    decoration    has  been   known   to 

Reflection  from       ,     ,,        ,  .,,,.,,..  ,,  ,    , 

Walls  and  Ceiling     doiMe     the     available     illummation.        Moreover,    dark 

objects,    which  absorb  a   great    deal    of  light,   themselves 

require   a  strong    illumination    in    order  to    be    clearly   seen.     Consequently 

a  room   with    dark    hangings  is    apt    to  seem    gloomy    unless    very    strongly 

lighted. 


*  A  foot-candle  is  the  illumination  produced  bv  a  source  of  1  candle-power  at  a 
distance  of  1  foot.  If  I  repre.sent  the  intensity  of  a  source  at  a  distance  d,  and  E  the 
resultant  illumination  £  =  22.  This  assumes  that  the  rays  of  light  strike  the  surface 
vertically ;  if  they  strike  it  at  an  oblique  angle  allowance  must,  of  course,  be  made 
for  this  fact  (by  multiplying  the  calculated  illumination  by  the  cosine  of  the  angle  of 
incidence). 

Thus  a  16  candle-power  lamp  at  a  distance  of  5  feet  should  give  an  illumina- 
tion =  '^|j.,=0'64  foot-candle. 

It  is  po.ssible  to  specify  and  measure  the  illumination  at  any  spot  quite  irrespec- 
tive of  the  number  and  arrangement  of  the  lights  producing  this  illumination.  In  a 
recent  investigation  into  the  lighting  of  factories  conducted  by  the  Home  Office  over 
2,500  measurements  of  illumination  in  125  factories  were  made. 
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Bust  lighted  from  above  aud  in  iiout.  XLiu  same  bust  ligLted  from  directly  overhead. 

The  above  illustration  shows  how  entirely  the  appearance  of  a  bust  may 
be  altered  according  to  the  position  of  the  lights.  The  method  of  shading  is 
also  of  importance.  Bare  unscreened  lamps  tend  to  give 
Effects  of  Shadow.  ^^^.^^_^  ^^^  abrupt  shadows.  Well-shaded,  distributed  lights 
give  softer  effects,  while  indirect  and  semi-indirect  methods  of  lighting  give 
shadows  which  are  softer  still. 


Each  of  these 
little  rooms  receives 
the  same  light.  Dark 
walls  absorb  most  of 
the  light  in  the  lelt- 
hand  room. 
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In  the  Factory. 


Remember  that  good  illumination  pays.  A  man  cannot  do  good  work 
if  the  illumination  is  insufficient  and  the   lamps   are  misplaced. 

The  cost  involved  in  good  lighting  is  often  quite 
insignificant  compared  with  the  wages  bill.  Bad  iliumi- 
nation  oneans  spoiled  ivork,  reduction  of  output,  poor  health  of  ivorkers,  and 
frequent  accidents. 

Make  sure  that  the  lighting  is  well  arranged  to  suit  the  workers,  and 
l-eep  the  lamps  and  reflectors  clean.  A  great  deal  of  light  is  lost  when  dust 
and  dirt  are  allowed  to  accumulate. 


General  illumination  vi  a  printing  works  by  himjis  in  opaime  reflector?.    Note  the  good 
distribution  of  illumination  secured  by  the  light  walls,  floor  and  ceiling. 

In  illuminating  a  window  try  to  secure  that  the  light  falls  upon  the  goods 

rather  than  into  customer's  eyes.     In  general,  it  is  pre- 

jPj,    .^  ferable  to  conceal   the   lamps  themselves   from   view,  and 

under    no    circumstances    should    bare   lights    be   placed 

amongst  the  contents  of  the  window.     Lamps  so  placed  merely  dazzle  the  eyes 

and  defe  it  their  own  object. 

It  is  usually  preferable  to  display  a  few  choice  goods  in  the  window  rather 
than  to  crowd  into  it  a  miscellaneous  collection  of  objects  which  it  is  difficult  to 
illuminate  successfully.  Eemember  that  the  amount  of  light  necessary  will 
depend  on  the  nature  of  the  goods  displayed.  Very  dark  materials,  which 
absorb  a  great  deal  of  light,  require  a  specially  strong  illumination  to  be  shown 
properly. 
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A  poor  arraugement.    The  bright  lamiis  dazzle  the  eyes  of  people  looking  in  at  the 
window,  and  relatively  little  light  is  shed  on  the  goods. 


Window  lighted  by  concealed  lamps— a  much  better  method.    The  sources  of  light 

are  screened  from  view  and  a  strong  illumination  concentrated  on  the  goods  in 

the  window. 
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SOME    SIMPLE    RULES    OF    GOOD    LIGHTING. 


Don't  work  in  a  flickering  light. 

An  unsteady,  flickering  illumination  is  extremely  trying  to  the  eyes. 

Don't   expose  the  eyes  to   unshaded   lights   in   the   direct 
range   of  vision. 

Glare  from  brilliant  unscreened  sources  of  light  is  prejudicial  to 
eyesight  and  prevents  you  from  getting  the  best  results  from  the  illu- 
mination provided.  Lamps  should  preferably  be  placed  fairly  high  up 
in  a  room  out  of  the  direct  range  of  light.  If  local  lights,  low  down  and 
near  to  the  eyes  of  the  \vorker,  are  used,  they  should  be  covered  by  a 
suitable  opaque  shade.      Do  not  read  facing  the  light. 

Don't  judge  illumination  by  the  brightness  of  the  lamps. 

Do  not  think  because  a  lamp  looks  glaring  and  brilliant  that  it  is 
giving  you  a  good  light.  It  may  be  merely  giving  too  much  light 
in  the  wrong  place.  On  tha  other  hand  a  well-shaded  lamp  may  look 
dim  because  it  is  well-shaded,  and  may  still  be  giving  a  first-class  light 
to  work  by. 

Avoid  excessive  contrast. 

If  you  use  a  table  lamp  to  provide  a  strong  local  illumination,  do  not 
leave  the  rest  of  the  room  in  complete  darkness.  Provide  a  moderate 
general  illumination. 

Use  the  right  type  of  globe,  shade,  or  reflector. 

Some  forms  of  globes  and  reflectors  are  intended  to  ditfuse  the  light 
evenly  in  all  directions,  others  concentrate  the  light  mainly  in  one 
particular  direction.  See  that  you  get  the  kind  of  shade  which  the 
local  conditions  demand.  Avoid  very  shallow  reflectors,  such  as  only 
cover  part   of  the  lamp. 

Make  sure  that  the  illumination  is  sufficient. 

Proper  illumination  should  be  provided  on  the  spot  where  work  is 
actually  carried  on.  2-3  foot-candles  is  usually  enough  to  read  by. 
More  is  needed  for  special  fine  work,  and  when  the  materials  to  be 
illuminated  are  dark  in  colour  and  reflect  little  light.  Rooms  with 
dark  walls  and  ceiling  recjuire  a  greater  illumination  than  those  in 
which  the  surroundings  are  light  in  tint. 

Keep  lamps,  globes,  and  reflectors  clean. 

Accumulations  of  dirt  on  lamps,  chimneys,  globes,  &c.,  absorbs  and 
wastes  a  great  deal  of  light. 

Make  sure  that  lamps  are  in  the  right  position. 

When  selecting  the  positions  for  sources  of  light  consider  carefully  what 
purpose  they  are  to  serve,  and  remember  the  motto,  "Light  on  the 
object,  not  in  the  eye."  See  that  the  light  comes  from  the  best 
direction,  and  that  it  does  not  give  rise  to  inconvenient  shadows. 
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Notes  on  Industrial  Illumination. 


A  RECENT  paper  by  Mr.  C.  E.  Clewell* 
])oiiits  out  some  noteworthy  factors  in 
industrial  uses  of  illumination. 

Wc  have  now  an  immense  variety 
(if  electrical  illuminants  available.  But 
luminous  efficiency  is  not  by  any  means 
t!ic  only  factor  to  be  considered.  One 
point  which  often  comes  up  in  con- 
nexion with  such  schemes  is  the  ar- 
rangement of  the  ceiling.  Fig.  1  shows 
(he    comiiarative    overall    lengths    of 


percentage  of  the  total  light  produced 
reaching  the  actual  working  plane. 
This  figure  was  found  to  vary  from 
27  to  30  per  cent.  The  effect  of  accu- 
mulations of  dirt  and  dust  in  reducing 
this  efficiency  is  very  striking;  for 
example,  at  the  end  of  sixteen  days 
there  may  be  a  loss  of  light  of  as 
much  as  25  f)er  cent  if  the  lamps  and 
reflectors  are  not  cleaned.  It  is  there- 
fore well  worth  while  to  provide  a 
regular  cleaning  staff  in  a  large  factory. 


Fig.  1.— Comparative  dimensiocs  of  various  modern  electrical  illuminants. 
{Apyroximate  scale  1  in,  =  2/t.) 


various  modern  electric  lamps,  which 
differ  remarkably  in  this  respect.  With 
a  low  ceiling  some  of  these  lamps  might 
be  inadmissible.  Figs.  2-4  illustrate 
some  typical  forms  of  ceiling  construc- 
tion on  which  the  choice  of  an  illu- 
minant  naturally  depends. 

Mr.  Clewell  ap])lies  the  term  '■  engin- 
eering efficiency  "  to  various  factory- 
installations,   by  which   he  means  the 

♦  Proceedings  of  the  American  Institution  of 
the  Electrical  Engineers,  .July,  1912. 


The  necessity  for  proper  maintenance 
is  shown  by  the  following  example. 
In  one  large  system  of  10,000  tungsten 
lamps  the  losses  of  light  per  day  due 
to  dust  and  dirt  interpreted  into 
money  values  might  amount  to  twenty 
dollars  a  day— or.§7,500  per  annum. 

Tiie  author  also  refers  to  the  (pu-s- 
tion  of  wages.  In  the  case  of  ahnost 
all  skilled  labour  the  gain  in  improve(l 
output  and  quality  of  work  is  out  of 
all  proportion  to  the  expense  of  good 
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Figs.  2-4,  showing  typical  ceilings  in  factories. 


lighting.  For  example,  the  wages  for 
■si.f  minutes  per  day  in  average  shops 
'\\-ould  pay,  not  only  for  meagre,  but 
for  entirely  adequate  illumination.  Now 
the  improved  efficiency  due  to  the 
substitution  of  good  lighting  condi- 
tions for  bad  one.s  should  surely  be 
at  least  equivalent  to  the  value  of  this 
extra  six  minutes'  M'ork  ! 

But  there  are  many  installations  in 
which  the  introduction  of  the  more 
efficient  illuminants  has  enabled  a  large 
increase  in  the  light  to  be  made  with 
a  comparatively  small  increase  in 
operating  costs,  or  even  a  saving. 
For  example,  in  one  large  shop  where 
extensive  installations  of  liigh  efficiency 
lamps  have  been  under  way  nearly 
three  years,  a  summary  shows  that  an 
increase  of  nearly  30  per  cent  in  actual 
candle-jiower  has  been  secured  for  a 
5  per  cent  increase  in  total  operating 
and  maintenance  costs. 


A    German    Safety    LaiFp 
Competition. 

It  \nll  be  recalled  that  the  Home  Office 
in  Great  Britain  recently  offered  a  prize 
for  the  best  miner's  lamp. 

We  see  that  a  similar  competition  is 
b^ing  organized  by  the  Verein  fiir  die 
Bargbaulichen  Interessen,  of  Dort- 
mund, who  offer  a  prize  of  £1,250  for 
the  best  miner's  lamp  provided  with  a 
trustworthy  lire-damp  detector. 

The  lamp  and  detector  must  be  safe 
against  fire-damp  even  after  damage, 
and  the  lamp  must  give  1  candle-power 
after  running  for  twelve  hours.  Lamps 
and  cha wings  are  to  be  sent  to  the 
Verein  at  Dortnumd,  from  whom  further 
particulars  can  be  obtained,  by  October, 
1013. 


Clean  Windows  in  Schoolroomb. 

■"  More  attention  should  be  given  to 
the  cleaning  of  the  windows.  In  the 
majority  of  the  schools  the  windows 
are  only  cleaned  once  a  year.  A  great 
deal  of  light  is  excluded  from  many  of 
the  schoolrooms,  through  the  dirty 
condition  of  the  A\indows.  The  daily 
sweeping  and  dusting  re(iuire  to  be 
done  nuich  more  thoroughlv  at  several 
of  the  schools."— Dr.  H.  H.'l.  Hitchon, 
of  Heywood  :   National  Health. 
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Lectures  on  Illuminating  Engineering  at  Regent  Street 
Polytechnic. 


On  Friday,  November  1st,  l\Ir.  W.  C. 
Clinton  delivered  the  second  lecture 
of  the  course  of  twelve  now  taking 
place  at  the  Regent  Street  Polytechnic. 
The  lecture  was  devoted  to  incan- 
descent electric  Ughting.  An  instructive 
description  was  given  of  the  work  of 
an  electric  lighting  station,  the  con- 
ditions that  aff  ?ct  the  price  of  electricity 
and  the  way  in  which  the  load  varies 
during  the  24  hours.  The  lecturer  then 
entered  upon  the  history  and  construc- 
tion of  the  incandescent  lamp  from  the 
earlj'  Edison  bamboo  filament  up  to 
the  one  thousand  candle-power  metal 
filament  lamps  of  to-day.  The  lec- 
turer showed  a  number  of  slides  illus- 
trating the  difference  in  thickness  of 
carbon  filaments  and  the  high  voltage 
low  candle-power  metal  filaments  no^^• 
in  use.  There  were  also  several  in- 
genious exjjeriments  devised  to  sho'w 
that  the  resistance  of  the  carbon  fila- 
ment lamp  becomes  less  A\hen  it  is 
heated,  while  tlie  exact  reverse  is  true 
of  a  metal  filament.  Reference  was 
also  made  to  the  recent  improvement 
in  the  form  of  draw-n-wire  filaments. 

The  next  lecture,  on  November  8th, 
dealt  with  electric  arc  and  vapour 
lamps.  The  lecturer  approached  this 
subject  iir  rather  a  new  way  by  demon- 
strating the  effect  of  pressure  on  tlie 
dialectric  strength  of  air.  For  ex- 
ample, the  terminals  of  an  induction 
coil  were  led  into  a  closed  chamber, 
and  it  was  shown  that  the  spark  could 
jump  across  when  the  chamber  was 
partially  exhausted,  but  could  not 
readily  do  so  at  normal  atmospheric 
pressure.  Subsequently  it  was  shown 
how  an  arc  could  be  started  between 
two  electrodes,  by  discharging  a  Leyden 
jar  across  the  gap. 

This  naturally  led  to  some  particulars 
being  given  of  the  Moore  tube  system, 
in     which     a     high-tension     discharge 


through  rarified  gases  is  used.  Sul)- 
sequently  various  forms  of  mercury 
vapour  lamps  were  shown  including 
the  British  Westinghouse  Silica  lamp 
using  a  tube  of  quartz.  The  use  of  a 
new  C'ooper-He^^itt  fluourescent  re- 
flector in  order  to  improve  the  quaUty 
of  tlie  light  was  also  demonstrated. 

Passing  on  to  flame  arcs  the  lec- 
tm'er  described  how  the  early  diffi- 
culties arising  through  the  deposit  of 
slag  on  the  electrodes  was  overcome, 
and  gave  some  important  data  on  the 
efficiency  of  modern  lamps  of  this  kind. 
A  feature  of  the  display  was  the  series 
of  Excello  lamps  fitted  with  carbons 
giving  ^\liite,  yellow,  and  puik  light, 
exhibited  by  the  Union  Electric  Com- 
pany. A  variety  of  slides  showing 
methods  of  indirect  arc  lighting  were 
also  shown.  At  the  conclusion  of  the 
lecture  Mr.  Leon  Gaster  made  a  few 
remarks  congratulating  Mr.  Clinton  on 
having  so  ably  reviewed  this  extensive 
subject  in  so  short  a  space  of  time. 

On  November  15tli  and  22nd  Mr. 
J.  G.  Clark  of  tlie  Gas  Light  and  Coke 
Company  gave  t^\o  lectures  on  gas 
lighting.  The  lectures  commenced  with 
an  account  of  the  operations  in  a 
modern  gas  works.  Mr.  Clark  then 
also  briefly  re\'iewed  the  early  history 
of  the  subject,  and  showed  how, 
Ijy  impinging  two  long  flames  on  one 
another  a  broad  flame  \\as  formed  ; 
this  was  the  principle  of  the  ""  union- 
jet  ■'  burner.  Mr.  Clark  then  passrd 
on  to  describe  the  regenerative  s>stciii 
of  preheating  the  gas  supplied  to  the 
burner,  as  exemplified  in  the  Wenham 
and  other  early  lamps. 

The  nature  of  the  Biinsen  burner  was 
next  described,  and  it  was  shown  how 
by  turning  this  upside  down  tlie  in- 
^'erted  burner  and  mantle  were  gradu- 
ally developed  :  inverted  mantles,  the 
lecturer  added,  were  considered  to  be 
quite  30  per  cent  more  efficient  than  the 
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vertical  tj'pc.  A  number  of  slides  were 
then  shown  illustrating  the  manu- 
facture of  the  artificial  silk  mantle, 
the  "  Robinlyte,"  and  other  varieties. 
Reference  was  next  made  to  the  de- 
velopment of  low-pressure  high  candle- 
power  incandescent  lamps  and  the  high- 
pressure  lamps  used  for  modern  street 
lighting  A  number  of  good  photo- 
graphs of  schookooms  illuminated 
by  gas  were  sho^^•n,  and  there  was 
one  illustration  showing  the  bracket 
method  of  public  lighting,  which  is 
suitable  for  very  narrow  streets,  the 
gas  pipe  being  carried  up  the  wall 
and  then  projected  over  the  centre  of 
the  road  wa}^  Various  systems  for 
the  distance  control  of  gas  'amps 
by  pneumatic  and  electrical  methods 
(including  the  Telephos  system),  were 
shown ;  clocks  for  automatic  light- 
ing and  extinguishing,  the  pressure 
wave  method  of  controlling  street  lamps, 
&c.,  were  described.  An  interesting 
novelty  took  the  form  of  a  new  high 
candle-power    lamp,    in    which    use    is 


made  of  the  vapourization  of  niercury 
to  create  a  forced  draft,  and  thus 
I^romote  an  intimate  mixture  of  gas 
and  air  and  high  efficiency. 

Mr.  Clark  next  passed  on  to  gas 
fittings,  and  remarked  on  the  cheap 
and  mefficient  types  on  the  market 
still  to  be  met  ;  he  hoped  that  the 
formation  of  the  British  Commercial 
Gas  Association  would  help  to  improve 
this  state  of  affairs.  Among  novel 
and  interesting  fixtures  shown  we  may 
note  the  special  Sug  shop-ligliting  and 
semi-indirect  units  to  which  reference 
is  also  made  in  the  "  Trade  Notes  '  in 
tills  number. 

At  the  conclusion  of  the  lecture  on 
November  22nd,  Mr.  Leon  Gaster 
briefly  thanked  Mr.  Clark  and  the  Gas 
Light  and  Coke  Company  for  the 
excellent  display  of  lamjjs  that  had 
been  iirepared. 

The  last  of  the  lectures  to  take  place 
before  Christmas,  that  by  Mr.  E.  Scott 
Snell  on  Oil  and  Petrol- Air  Gas  Lightin  ', 
was  delivered  ou  Fridav,  Nov.  29th. 


A   Discussion   on  Direct,  Semi-Indirect,  and  Indirect 
Lighting. 


As  indirect  lightin  r  is  to  be  the  subject 
of  a  paper  by  Mr.  W.  H.  Willcox  and 
Mr.  H.  C.  Wheat  at  the  meeting  of  the 
Illuminating  Engineering  Society  in 
London  on  December  3rd,  it  is  of 
interest  to  notice  that  a  discussion  on 
this  subject  was  arranged  by  the  Ame- 
rican Illuminating  Engineering  Society, 
and  appeared  in  the  June  number  of  the 
Transactions. 

The  method  A\as  adopted  of  inviting 
three  separate  papers  by  Messrs.  T.  W. 
Rolph,  J.  G.  Henninger,  and  J.  G. 
Hibben  respectively  on  these  systems. 
The  three  paj)ers  together  represent  a 
useful  and  complete  analysis  of  the 
subject,  to  ^^•hich  we  shall  have  occasion 
to  refer  again  shortly.  A  good  feature 
is  tlie  presentation  of  j)()lar  curves  of 


light  distribution  of  the  various  units 
— a  f)iece  of  information  wliich  has  not 
been  often  presented. 

The  semi-indirect  lighting  seems  to 
be  now  coming  into  fashion,  and  much 
di.scussion  took  place  round  tlie  relative 
proportions  in  which  the  direct  and 
indirect  illumination  components  should 
be  combined  together  ;  the  suggestion 
was  made  that  the  direct  illumination 
should  not  exceed  15  per  cent  of  the 
whole.  It  is  evident  that  some  differ- 
ence of  opinion  still  exists  as  to  the 
degree  of  sliadow  that  is  desirable. 
Indirect  lighting  has  often  been  recom- 
mended for  drawing  offices.  Dr.  Bell, 
however,  states  that  draughtsmen  com- 
plain of  the  comparative  lack  of  shadow 
from  total  indirect  lighting. 
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The  Effects  of  Deficiency  of  Oxygen  on  the  Light  of  a 
Safety  Lamp. 


All  at'stract  frmn  tlic  paper  i 

The  effect  of  moisture  on  the  liglit 
given  by  a  safety  lamp  has  not  yet  been 
experimentally  determined  ;  but  recent 
very  careful  determinations  have  shown 
that  the  light  given  by  the  Standard 
Harcourfc  pentane  lamp,  and  the 
Standard  Hefner  amylacetate  lamp  is 
diminished  by  6-25  per  cent,  and  that 
given  by  a  spermaceti  candle  by  5'0  per 
cent  for  every  increase  of  1  per  cent 
in  the  moisture  percentage  of  the  air. 
An  addition  of  1  per  cent  of  moisture 
diminishes  the  true  oxygen  percentage 
in  pure  air  by  021,  and  from  a  set  of 
observations  Dr.  Haldane  found  that 
a  diminution  of  the  dry  oxygen  per- 
centage by  021  per  cent  produces  an 
almost  corresponding  effect  on  the  light. 
It  may  provisionally  be  assumed, 
therefore,  that  moisture  acts  on  the 
safety  lamp  to  an  extent  corresponding 
roughly  to  the  diminution  produced 
in  the  true  oxygen  percentage  by 
adding  the  moisture.  In  a  mine  the 
barometric  pressure  is  usually  greater 
than  at  sea  level.  This  causes  a  slight 
increase  in  the  light  given.  With  a 
spermaceti  candle  the  light  is  increased 
or  diminished  about  I  per  cent  by  an 
increase  or  diminution  of  08  in.  in 
barometric  pressure.  For  mines  near 
sea  level  the  effects  on  the  light  are 
therefore  so  small  as  to  be  of  little 
importance.  In  mines  of  high  alti- 
tudes, however,  the  effects  would  be 
considerable,  and  a  given  pressure  of 
aqueou.s  vapour  in  air  would  corre- 
spond to  a  higher  percentage  of  moisture, 
and  thus  affect  a  flame  much  more 
seriously. 


Considerable  confusion  has  arisen 
through  attributing  the  effects  of 
vitiated  air  on  a  flame  to  increase  in 
percentage  of  carbon  dioxide  instead 
of  diminution  in  oxygen  percentage. 
Air  in  a  mine  is  hardly  ever  vitiated 
by  simple  addition  of  CO^,  and  the 
ratio  between  abstraction  of  oxygen 
and  the  addition  of  COj  is  variable 
in  accordance  with  the  variable  com- 
position of  black  damp.  For  all  prac- 
tical purposes  it  is  the  variation  in  the 
true  oxygen  percentage  ■\\'hicli  alone 
matters.  There  is,  however,  one  very 
important  exception  to  this  rule,  as 
shown  in  the  paper  by  Dr.  Llewellyn. 
If  the  oxygen  percentage  is  diminished 
by  simple  addition  of  a  combustible 
gas  such  as  fuc  damp,  the  light  given 
is  at  first  iiirn(i-<nL  although  of  course 
the  flame  wiii  Ik"  (■xtinguished  when  the 
fire-damp  percentage  rises  to  about 
55,  corresponding  to  an  oxygen  per- 
centage reduced  to  198. 

In  a  mine,  however,  the  percentage 
of  black  damp  nearly  always  rises 
with  the  percentage  of  fire  damp, 
and  the  actual  effect  of  the  mixture 
on  the  flame  cannot  be  predicted  from 
the  mere  percentage  of  fii'e  damp, 
although  a  moderate  percentage  of 
fire  damp  in  the  aii'  will,  other  things 
being  equal,  always  cause  the  lamp 
to  give  a  better  light  than  if  the  fire 
damp  was  absent. 

The  tollo\\dng  table  shows  the  ob- 
served percentage  dimmution  of  light 
with  observed  percentage  diminution 
of  oxygen  : — 


Light  given 

Oxygen  percentage 

Liglit  percentage 
diminislied 

Oxygen  percentage 
diminislied. 

100 

20-93 

0 

0-00 

90 

20-66 

10 

77 

20-34 

23 

6<! 

19  88 

3t 

41 

1934 

59 

1-89 

27 

1892 

73 

11 

0 

18-28 
18-01 

89 
100 

2-92 
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Prize  Miner's  Lamps  in  the  Home  Office  Competition. 


The  following  is  a  brief  descrijDtion  of 
several  of  the  miner's  lamps  awarded 
prizes  in  the  recent  Home  Office  Competi- 
tion. These  lamps  were  exhibited  at 
the  meeting  of  the  Ilhuninating  Engi- 
neering Society  at  the  Royal  Society  of 
Arts  on  No\"ember  lOtli.  We  give  some 
particulars,  based  on  information  sup- 
plied by  the  manufacturers. 

The  first  prize  of  £600  was  awarded  to 
the  C.E.A.G.  Lamp,  entered  liy  F.  Farber. 


Fig.  1. — Diagi  amatic  view  of  C.E.A.G.  lamp. 

a  section  of  which  is  shown  in  Fig.  1, 
while  Fig.  2  shows  a  general  view  of  the 
lamp. 

This  lamp  consists  of  three  parts, 
namely,  the  aoemnulator  and  the  upper 
and  lower  portions. 

(1)  The  acciunulator  consists  of  a 
strong  celluloid  casing  and  two  circular 
lead  electrodes  screwed  into  the  lid  of 
the   casing.     A   novel   acid-proof   closing 


arrangement  of  the  battery  permits  free 
egress  to  the  gases  without  allowing  the 
liquid  to  escape.  On  both  pole  ends  are 
two  detachable  contact-pins  on  special 
springs,  which  fonn  the  contact  for  the 
current  to  the  glow  lamps.  This  patented 
arrangement  prevents  the  prejudicial  oxi- 
dizing of  the  contacts,  as  these  can  be 
easily  cleaned  by  immersions  in  warm 
water.  The  accmnulator  is  separated  by 
an  intermediate  space  from  the  steel 
casing  of  the  lamps,  and  is  thus  protected 
against  rough  usage. 

(2)  The  bottom  of  the  lamp  is  a  rough, 
stout  casing  of  heavily  tiuned  drawn 
steel    plate,    strengthened    by    steel    ribs 


view  of  C.E.A.G.  lamp. 


pressed  into  it.  The  casing  is  cylin- 
drical in  shape,  of  somewhat  conical  form. 
(3)  The  top  part  of  the  lamp  is  fastened 
with  a  bayonet  joint  on  to  the  bottom 
easing,  and  is  therefore  easily  detachable. 
The  lamp  is  locked  with  a  magnetic 
lock,  which  can  only  be  opened  by  a 
strong  magnet.  The  connexion  between 
the  loose  contact  and  the  glow  lamp  is 
effected  tlirough  a  brass  segment  incased 
in  insulating  material,  rendering  it  pos- 
sible to  switch  on  and  off  by  tiu-ning  the 
top  part  while  the  lamp  is  locked. 
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The  glow  lamj)  is  a  l'.")  candle-power 
inotal  filanifiit  lamp.  Ijurning  sixteen 
hours  between  inter\-als  r}f  charging  the 
acciunulatiir  (whieli  takes  from  four  to 
fi\e  hours).  Tlio  biilli  is  protected  by  a 
thick  glass  dome  and  four  iron  bars,  and 
placed  between  spiral  springs.  By  this 
arrangement  a  great  economy  of  bulb 
is  realized  and  immimity  from  fire-damp, 
as  the  circuit  is  broken  automatically 
when  the  glass  is  shattered.  The  con- 
struction is  so  sound  that  the  lamp  can 
be  thrown  on  to  a  stone  floor  with  im- 
punity. Its  weight  does  not  greatly 
exceed  4  Hi. 

The  following  lamps  also  reeei\ed 
prizes  of  £50  each  : 

The  Stach  Lamp,  entered  by  the  Elec- 
trical Co..  Ltd.,  is  illustratecl  in  Fig.  2. 
It  gives  a  light  of  1'5  candle-power,  and 
one  charge  lasts  for  fourteen  hours.     The 


Fig.  3.— General  view  of  S(ach  lamp. 

weight  of  the  lamp  is  about  oj  lbs.  Ex- 
ternally the  lower  jjart  of  the  lamp  con- 
sists of  a  cylindrical  steel  welded  case, 
to  the  top  of  which  is  fixed  a  brass 
fitting  ring.  At  opposite  points  on  the 
case  are  riveted  two  iron  cheeks,  to 
which  the  carrying  hoop  is  attached.  At 
the  top  of  this  hoop  is  a  riveted  eye 
holding  a  spiked  iron  hook,  by  which 
the  lamp  may  be  suspended  from  a  prop 
whilst  in  use. 

The  glass  dome  is  fitted  to  the  upper 
ring,  resting  on  rubber  seating.  This 
upper  part  also  carries  the  contact-plate, 
which  carries  on  its  upper  side  the  lamp- 
holder,  nickel  reflector,  and  glow  lamp, 
and  on  its  under  side  the  heavily  tiiuied 
steel   springs   which   make   contact   with 


tho  terminals  of  the  accumulator,  and 
cause  the  lamp  to  light  vip. 

The  accumulator  is  contained  in  a 
special  celhiloid  case,  and  is  very  strongly 
constructed ;  its  useful  life  is  between 
250-300  charges  and  discharges,  and 
is  not  damaged  by  being  left  months  un- 
charged. 

Switching  on  is  performed  by  turning 
the  lower  part  of  the  lamp  in  a  clockwise 
direction.  Even  should  the  glass  dome 
and  lamji  be  broken,  there  is  no  danger, 
and  spillage  of  acid  is  effectually  pre- 
vented, largely  by  glass  wool  wrapping. 

The  lamp  made  by  The  Tudor  Accu- 
mulator Co.,  Ltd.,  is  in  general  made  up 
iif  tliree  parts,  viz..  tlie  lamp  case,  lamp 
top  (containing  tlie  liulb  and  holder),  and 
tlie  battery. 

The  lamp  case  is  a  seamless  cylinder  of 
sheet  steel  1  mm.  thick  and  3|  in.  in 
external  diameter.  The  lamp  top  is 
fitted  on  to  the  case,  and  seciu-ed  by 
means  of  a  "  bayonet  "  fastening.  A 
strong  well  glass  is  held  firmly  in  the 
lamp  top,  and  encloses  the  bulb.  The 
v\ell  glass  is  protected  by  a  steel  disc 
supported  above  it  by  five  steel  pillars, 
to  which  it  is  riveted.  The  hook  for 
carrying  the  lamp  is  attached  by  a  swivel 
to  this  disc. 

The  lamj)  is  locked  by  means  of  a 
spring  catch  carried  in  the  lamp  top. 
This  catch  can  only  be  withdrawn  from 
its  notch  in  the  case  by  means  of  a  magnet, 
and  this  prevents  the  lamp  from  being 
tampered  with  when  in  use. 

The  contact  pieces  are  carried  on  an 
insulating  disc  which  is  secured  in  the 
lamp  top  ;  this  disc  also  carries  the  lamp 
holder,  which  furthermore  serves  the 
pm'pose  of  a  reflector.  The  contact  pieces 
bear  on  the  terminals  of  the  battery,  and 
the  lamp  is  switched  on  or  off  by  slightly 
turning  the  top. 

The  battery  is  contained  in  an  im- 
spillable  celluloid  case,  and  may  be 
inverted  and  shaken  with  impimity. 
The  capacity  of  the  battery  is  sufficient 
to  light  a  r5  candle-power  bulb  con- 
tinuously for  ten  hovu-s.  The  weight  of 
the  complete  lamp,  including  the  battery, 
is  5i  lbs. 

The  Brislol  Lamp  is  provided  with  a 
4-volt  accumulator  in  a  celluloid  non- 
spilling  case,  and  will  provide  a  good 
light  for  about  ten  hours  after  charge. 
The  case  is  made  of  akuninium.  and  the 
total  weight  is  only  3  lbs.  6oz.  The 
lamp  is  locked  by  a  special  key.  so  that 
no  part  of  it  can  be  tampered  with  by 
unauthorized  persons. 
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Review    of    the    Technical    Press. 


ILLUMINATION    AND  PHOTOMETRY. 

The  literature  of  the  past  montli  is  ratlier 
rich  in  references  to  illiuiiination.  A 
special  issue  of  The  General  Electric 
Review  (U.S.A.)  contPvins  several  inter- 
esting contributions  by  ('.  P.  Steinmetz. 
Elihu  Thomson,  and  L.  Bell  among 
others.  The  last  numbers  of  the  Trans- 
actions of  the  American  Illuminating 
Engineering  Society  are  occupied  witli 
the  Convention  papers,  which  \\ere 
noticed  in  our  last  number. 

The  May  number,  howe\'er.  contains 
several  contributions  not  previously 
noticed,  including  a  useful  analysis  of 
Show  Window  Lighting  by  J.  G.  Hen- 
NiMcER.  Tile  auilidi-  tii\cs  a  series  of 
diagrams  showing  the  distriliution  curves 
of  reflectors  suitable  for  narrow  and  deep 
windows  respectively. 

Several  photometric  articles  deserve 
mention.  J.  S.  Dow  {Elec.  World.  Oct. 
26)  deals  with  the  possibilities  of  Physical 
Photometers,  pointing  out  that  altliough 
of  possible  use  for  comparatixe  measure- 
ments, they  are  not  readily  ajijilirable  to 
absolute  testing  of  light.  H.  Kruss 
describes  a  somewhat  complicated  form 
of  mirror  arrangement  for  obtaining  the 
polar  cur\es  of  \ery  large  sources  (J.f.O.. 
Nov.  23).  Hyde  and  C'ady  describe  a 
form  of  precision  bench  for  photometry 
{Elec.  Rev..  N.Y..  Nov.  16). 

ELECTRIC    LIGHTING. 

The  niunber  of  The  General  Electric 
Review  referred  to  contains  articles  by 
Halvorsen  on  artistic  designs  for 
Magnetic  Arc  Lamps,  and  A.  L.  Powell 
on  the  design  of  Reflectors  for  Tungsten 
Lamps. 

One  of  the  most  interesting  contribu- 
tions in  this  section,  however,  is  that 
by  ScHAFFER  (E.T.Z.,  Nov.  7).  who 
points  out  the  economy,  in  lighting  \ery 
large  areas,  of  som-ces  considerably  more 
powerful  than  those  commonly  used  at 
present.     He  has  had  favourable  experi- 


ence of  the  three  phase  arc  giving  up  to 
12,000  H.K..  and  finds  that  it  lends  to  a 
material  saving  in  energy-consiunption, 
carbons,  and  service.  He  also  gives 
diagrams  of  the  wave-forms  of  current 
taken  by  lamp.  The  ideal  form  x\ould  be 
a  flat -topped  wave. 

GAS,   OIL,  AND   ACETYLENE    LIGHTING. 

D.  J.  WixsLOW  {J.G.L..  Oct.  29)  con- 
tributes an  interesting  paper  in  which 
several  distinct  points  are  dealt  with. 
He  describes  a  method  of  testing  the 
reflecting  power  of  papers  of  various 
colours  bythe  light  of  different  illuminants, 
and  makes  some  general  remarks  on  the 
effect  of  light  and  dark  wall-papers  in 
practice.  He  also  discusses  the  method 
of  "  boosting  up  "'  to  get  an  increased 
gas  pressiu-e,  and  finally  raises  the  inter- 
esting suggestion  that  burners  should  bo 
standardized  so  that  with  one  and  the 
same  tyjie  three  sizes  of  mantles  can  be 
used.  He  has  had  promising  experience 
of  an  adjustable  Gratzin  burner  of  this 
kind. 

E.  .T.  Evans  contributes  an  able  article 
siuumarizing  recent  research  on  the 
Radiation  of  the  Incandescent  Mantle, 
and  Lempelius  (.J.j.G..  Oct.  26)  gives  a 
resume  of  Novelties  in  Gas  Lighting. 
The.se  include  the  extension  of  high- 
pressiu-e  and  central  suspension  of  street 
lamps  and  fiu-ther  jjrogress  in  the  direc- 
tion of  high  candle-jiower  low  pressure 
lamps.  Maintenance  costs  are  also  dis- 
cussed. 

R.  P.  Pierce  (Prog.  Age,  Nov.  15) 
gives  useful  data  concerning  the  dis- 
tribution of  light  from  various  types  of 
lamps,  and  presents  a  diagram  enabling 
the  sjjacing  rules  for  even  ilhmiination  to 
be  oijtained  for  the  three  characteristic 
types  of  Holophane  reflectors.  The  same 
author,  in  The  Illuminating  Engineer  of 
New  York  (October),  shows  some  illus- 
tration of  sezni-indirect  gas  lighting  in- 
stallations which  seem  to  be  now  becoming 
Tcry  popular  in  the  States. 
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OSRAM 

DRAWN     WIRE     LAMPS 

For   Decorative  Lighting. 

Special  types  for  Drawing- Room  Fittings, 
Brackets,  Picture  and  Shop  Window  Reflectors,  &c . 

The  unrivalled  qualities   of   OSRAMS   for  all 
purposes  of  lighting,  including  Strength   of 
filament,  low  current  consump- 
tion, long  life,  &c.,  are  fully  maintained 
in  the  Decorative  types  illustrated  herewith. 


Write  {or  full  Particulars  and  Prices. 

THE  GENERAL  ELECTRIC  CO.,  Ltd., 

Head  Office  :  67,  Queen  Victoria  St.,  London,  E.C. 
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B.T.H.  Veluria  Reflectors. 

T]ie  Veluria  glassware  introduced  by 
the  B.T.H.  Co.  is  an  interesting  new  type 
of  ornamental  reflector.     Unlighted,  the 


Veluria  reflector. 

glassware  is  compared  with  the  shimmer- 
ing appearance  of  fine  marble  ;  when 
lighted  up  it  gives  a  soft  mellow  illumina- 
tion, and  also  acts  as  an  excellent  diffuser 
of  light.  A  characteristic  of  this  type 
of  glassware  is  the  tuiifornily  brilliant 
surface  of  the  reflector  with  the  lighted 
lamp  inside  it.  The  surface  can  also  be 
embellished  with  etched  tracery,  giving 
an  artistic  effect. 

Typical  curves  showing  the  distribu- 
tion of  light  from  two  such  reflectors 
are  shown  in  the  diagrams.  Further 
particulars  may  be  obtained  from  the 
British  Thomson-Houston  Co.,  at  Mazda 
House,  77,  Upper  Thames  Street,  E.C., 
or  the  nearest  branch  office. 


Light  distrilinted  from  M\7da  lampand 
intenMve  Veluria  reflector. 


Light  dibtuliuti.d  liom  Mazda  lamp  i 
extensive  Veluria  reflector. 
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[At  the  request  of  many  of  our  readers  we  are  exienrtiin!  the  spsce  ilevoti  d  to  Trade  Notes,  and  are  rpen  to 
receive  for  publication  pariiculars  of  new  developments  in  lamps,  fixtures,  and  all  kinds  of  apparatus  connected 
with  Illumination. 

Th^  contents  of  these  pages,  in  which  is  included  information  supplied  bv  the  makers,  will,  it  is  hoped, 
serve  a*  a  Buide  to  recent  commercial  developments,  and  we  welcome  the  receipt  of  all  bona  fide  information 
relating  thereto.] 


Some  Novelties  in  Gas  Lighting 
Fittings. 

Some  distinctly  striking  novelties  in 
gas  fittings  introduced  by  Messrs.  W. 
Sugg  &  Co.,  Ltd.  {Vincent  Works,  Regency 
Street,  S.W. ),  are  shown  in  the  adjacent 
illustrations. 

A  new  semi-indirect  lighting  imit  is 
shown  in  Fig.  1.  This  form  of  illmiiination 
has  been  taken  up  very  keenlyin  connexion 
with  electric  lighting,  and  has  several  dis- 
tinct advantages,  e.g.,  the  fact  of  the 
bright  soiu'ce  being  concealed  from  the 
eye  and  the  good  diffusion  of  light  into  all 
the  corners  of  the  room  to  be  obtained 
from  the  illtuninated  white  ceiling  ;  yet 
since  a  certain  amount  of  light  is  trans- 
mitted directly  dowTiwards  the  impres- 
sion   of    "  flatness  "    which   some   people 


Fig.  1.— Semi-indirect  lighting  t:nit. 

complain  of  in  the  case  of  totally  indirect 
lighting  is  not  produced. 

There  is  obviously  no  reason  why  semi- 
indirect  illmnination  should  not  be  applied 
to  gas  lighting  as  well  as  electric,  especi- 
ally as  such  compact  inverted  mantles 
are  now  a\ailable.  In  the  Sugg  fitting  a 
bowl  of  obscured  or  opal  glass  is  used 
beneath  the  mantle,  and  this  gives  a  very 
soft  and  pleasing  light.  The  method  of 
conveying  the  gas  to  the  burner  is  also 
distinctly  tmique.  A  flexible  tube,  un- 
obtrusively passed  through  one  of  the 
three  suspending  chains,  carries  the  main 
supply  of  gas.  A  second  tube  for  the  by- 
pass supply  may  be  introduced  into 
another  of  the  chains,  while  the  third 
chain  may,  if  desirable,  be  utilized  to 
carry  a  pneumatic  tube  or  the  "  Telephos  '' 


wire,  providing  for  automatic  ignition. 
This  method  of  leading  in  the  gas  empha- 
sizes the  resemblance  to  electric  lighting, 
the  gas  pipe  being  carried  down  the  chain 
exactly  as  the  flexible  wire  used  with  an 
electrical  lighting  fitting  of  this  nature 
would  be. 

The  next  illustration  sliows  a  new  form 
of  reflecting  shop  window  light.     A  row 


Fig. 


-Window  reiectiiii;  li:,'lit. 


of  four  or  more  No.  2  inverted  biu'ners  is 
placed  within  a  copper  casing,  enamelled 
black  on  the  outside  and  lined  with  fluted 
mirrors  internally.  The  maiitlei  are 
thus  completely  screened  from  the  eyes 
of  any  one  at  a  little  distance,  and  the 
reflector  concentrates  the  light  powerfully 
downwards.  Such  a  fitting  should  be  of 
exceptional     ^■alue     for     show     ^\'indow 


Fig.  .3.— Ventilating  ceiling  light. 

lighting,  as  it  evidently  complies  with 
the  chief  requirements  of  artistic  window 
lighting,  namely,  "  light  on  the  object, 
not  on  the  eye." 

F'ig.  3  shows  a  new  and  ingenious  form 
of  ventilating  gas  lamp.  It  is  fitted  with 
three  burners,  each  consuming  four  cubic 
feet  per  hour,  and  is  stated  to  give  about 
400  candle-jiower.     Here  again  the  mantles 
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are  screened  with  an  obsciu-ed  glass  bowl, 
which  serves  to  soften  the  light.  The 
essential  novelty  in  the  lamp  is'  the 
ventilating  device.  This  consists  in  an 
iniier  flue  to  carry  away  the  products  of 
combustion  of  the  lamp,  siu-romided  by 
an  outer  flue.  This  protects  the  hot 
surfaces  of  the  inner  tube  from  contact 
with  surrounding  objects,  at  the  same 
time  it  sets  up  a  draught  and  carries 
away  the  vitiated  air  which  tends  to 
accumiflate  near  the  ceiling. 

The  remaining  illiLstration  shows  a 
bulkhead  light,  considered  specially  suit- 
able for  the  lighting  of  corridors,  passages. 


Fl(i.  4. — Bulkhead  for  corridor 
and  staircase  lighting. 


staircases,  &c.  Here  again  the  resem- 
blance to  the  corresponding  form  of  unit 
employed  in  electric  lighting  Ls  very  close. 
This  fitting  utilizes  only  a  single  bijou 
burner,  consuming  about  IJcu.  ft.  per 
horn'. 

Considerable  ingenuity  is  now  being 
brought  to  bear  on  gas  lighting  fittings. 
At  the  recent  meeting  of  the  British 
Commercial  Gas  Association  special  refer- 
ence was  made  to  the  need  for  improve- 
ment in  this  respect,  and  the  devices 
described  above  suggest  that  the  latent 
possibilities  in  gas  fittings  are  coming  to 
be  appreciated  by  up-to-date  firms. 


Messrs.  Falk,  Stadelman  &  Co.'s 
New  Showrooms. 

15y  the  com-tesy  of  Messrs.  Falk, 
Stadelman  &  Co.  (83,  Farringdon  Koad, 
E.C. )  a  visit  was  recently  paid  to  the 
new  shoMTooms  of  this  firm,  the  design  of 
which  has  been  substantially  modified 
during  the  last  tliree  years.  From  an 
ilkmiinating  engineering  standpoint  it  is 
interesting  to  note  that  this  firm  deals 
with  gas,  electric,  and  oil  fittings,  and 
there  are  separate  sho^v^ooms  allotted 
to  each  section.  Two  views  of  these  are 
shown  in  Figs.  1  and  2. 

A  notable  feature  is  the  way  in  which 


all  the  chief  varieties  of  fittings  are  sub- 
di^•ided  by  class,  one  room  being  given 
up  mainly  to  glass  shades,  another  to 
silk,  &c.  In  the  electric  division  the 
latest  forms  of  indu-ect,  semi-indirect,  and 
Holophane  fixtures  are  to  be  seen. 

Several  very  practical  methods  o£ 
displaying  the  various  sliades  were  em- 
jjloyed.  For  example,  glass  shades  are 
arranged  on  shelv-es  near  the  windows, 
sQ  as  to  be  seen  by  the  transmitted  day- 
light, while  the  silk  and  paper  shades  are 
usually  gi-ou]jed  in  glass  cases  and  illu- 
minated by  the  electric  lamps  which  they 
cover.  This  naturally  gives  a  better 
idea  of  the  effect  of  a  shade  by  night 
than  when  it  is  merely  shown  unillu- 
minated. 

Another  instance  of  the  special  diffusion 
of  styles  is  exem))lified  in  the  Dutch  room 
and  the  French  room  respectively,  where 
the  surroundings  and  scheme  of  decora- 
tion are  made  to  harmonize  with  the 
fittings.  The  Dutch  room,  with  its 
handsome  panels,  tiled  fireplace,  and 
antique  candelabra,  is  particularly  effect- 
ive. 

Mention  may  be  made  of  a  method 
of  dealing  with  the  back  of  the  show- 
room which  we  do  not  recall  seeing  else- 
where. The  back  of  the  jiremises,  which 
abut  on  adjacent  buildings  and  do  not 
receive  much  daylight,  requires  special 
treatment.  Some  device  is  needed  to 
remove  the  impression  that  the  rocm 
comes  to  an  abrupt  termination.  Here 
casement  windows  have  been  fitted  up  and 
in  some  instances  are  illuminated  by  con- 
cealed artificial  lights,  giving  the  impres- 
sion that  there  is  another  room  behind, 
in  others  opening  out  on  painted  scenery 
representing  a  garden  seen  tlirough  the 
window ;  this  is  illmiiinated  by  con- 
cealed lamps  of  appropriate  colour,  and 
at  a  little  distance  the  impression  that 
the  rooms  open  out  on  a  lawn  is  quite 
\ivid  enough  to  arouse  attention  and 
attract  the  curiosity  of  the  visitor.  Lamps 
of  different  colours  have  been  installed 
so  that  either  a  morning  or  an  evening 
effect  can  be  produced. 

A  word  or  tuo  may  be  said  about  thC; 
oil  section.  These  are  now  in  great 
demand  for  India,  South  America,  and 
the  Colonies,  and  lamps  giving  up  to 
100  candle-power  are  supplied.  In  some 
instances  a  combination  of  black  and , 
copper  finish  gave  the  lamps  a  distinctly 
decorative  appearance.  In  India  and 
tropical  countries  special  requirements 
have  to  be  met  ;  for  example,  lamps 
jnust  sometimes  be  ecjuipped  with  a 
gauze  arrangement  above  the  chimney,  ' 
so  as  to  protect  them  against  the  draught 
of  the  swinging  pimkah. 
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The  Book  of  the  Excello. 

Yet  another  publication  from  the 
Union  Electric  Company  (Park  Street, 
Southwark)  is  a  booklet  with  the  above 
title  describing  the  development  of  the 
Excello  flame  arc  lamp.  It  contains  a 
number  of  good  photographs  of  street 
lighting,  and  quite  a  variety  of  readable 
information  on  the  lamps  themselves. 
Lamjjs  equipped  with  various  forms  of 
reflectors  are  shown,  and  special  attention 
is  devoted  to  the  well-knowii  diojjtric 
and  de]30sit-free  globes. 

Another  list  (No.  7208)  deals  with  the 
"  eye-comfort  "  system  of  lighting,  and 
contains  a  smumary  and  analysis  of 
inverted,  indirect,  and  semi-indirect  light- 
ing.   

Angold  Magazine  Flame  Arc  Lamps. 
The  General  Electric  Company's  liuUetin. 
No.  (■).  is  devoted  to  a  description  of  the 
Angcild  magazine  flame  arc  lamjis.  With 
these  lamps  nine  or  ten  pah's  of  carbons 
can  be  tilled  in  the  magazine  at  one  time, 
and  a  burning  life  of  60  to  95  hoiu's 
obtained  as  a  result.  Illustrations  of 
various  forms  of  the  lamp  and  a  detailed 
schedule  of  spare  parts  are  provided, 
and  the  booklet  concludes  with  a  series 
of  tyisical  installations. 

The  Gasaccumulator  Company,  Stock- 
holm, Sweden,  draw  om-  attention  to  the 
recent  trials  of  the  acetylene  flash-light 
signals  on  the  Swedish  railways.  These 
are  said  to  give  ^•ery  favour-able  results. 
and  the  Swedish  railway  authorities 
have  decided  to  adopt  the  flash-light  for 
two  new  ty]3es  of  signals  designed  by  their 
engineer,  Mr.  E.  G.  Windahl.  The 
whole  line  between  Stockholm  central 
station  and  Saltskog  will  be  so  equipped. 
The  combination  of  colour  and  flash-light 
is  claimed  to  facilitate  discrimination 
between  the  tj-jies  of  signals — an  im- 
portant point  in  view  of  the  complexity 
of  the  arrangements  of  many  large  modern 
raihvays.  

Gas  Fires  and  the  Elimination  of 
Fog. 

Amongst  the  undesirable  legacies  which 
an  excessively  wet  summer  threatens  to 
lea\-e  us.  The  Lancet  points  out  in  an 
interesting  article,  is  fog. 

Excellent  progress  has  been  made  in 
gas-heating.  Stove  makers  have  found 
out  that  the  defective  article  does  not 
make  for  the  success  of  their  business, 
and  the  great  gas  companies  have  realized 
the  necessity  for  a  thoroughly  scientific 
appreciation  of  the  problems  involved. 

The  result  is,  The  Lancet  adds,  that 
domestic  heating  by  means  of  gas  appli- 


ances is  being  approached  on  right  lines 
and  ^^•ith  a  success,  from  a  hygienic  and 
economic  standpoint,  which  is  rapidly 
removing  the  reproach  that  existed 
against  such  a  system  in  former  times. 
As  this  progress  continues  ^^■e  may  hope 
that  the  mo^•ement  in  favour  of  smoke 
abatement  will  realize  its  ahns. 

Beacon  Flame  Arcs  at  the  Machinery 
Exhibition,  Olympia. 

Ill  ciur  last  number  reference  was  made 
to  the  illmnination  of  the  Citreon  gear 
displayed  at  the  Machinery  Exhibition, 
OljTnpia,  by  flame  arc  lamps  with  para- 
bolic reflectors.  We  are  now  informed 
that  tliese  lamps  Mere  supplied  by 
Engineering  and  Arc  Lamps,  Ltd.  (St. 
Albans,  Herts). 

We  are  informed  that  the  business  of 
Messrs.  Moffat,  Ross  &  Co.,  Ltd.,  of  13,  Far- 
ringdon  Road,  ajid  the  British  Ross  mantle 
concern  have  been  amalgamated  under 
the  name  of  Messrs.  Ross  &  Co.,  Ltd. 
The  new  firm  has  been  transferred  to 
larger  and  more  commodious  premises 
at  209,  Upper  Thames  Street,  E.G. 

Catalogues  Received. 
Allgemeine     Elektricitats     Gesellschaft 

(Berlin).  Particulars  of  toothed  gearing 
(list  No.  10).  Electrically  driven  pumps, 
compressors  and  ventilators  for  mines, 
gas  engines  and  djiramo  electric  machinery 
for  mining  work. 

William  Geipel  &  Co.  (Vulcan  Works, 
St.  Thomas  Street,  S.E.).  Almniniimi 
electrical  conductors,  and  instructions 
for  erecting  and  jointing  of  the  same. 

Joseph  Fox  &  Sons  (Balham,  London). 
Brickwork  of  all  descriptions  for  boilers. 

The  October  nmnber  of  The  British 
Westinfjhouse  Gazette  contains  the  com- 
mencement of  an  article  by  Mr.  J.  S. 
Leese  on  illumination.  The  first  section 
deals  mainly  with  the  projjer  screening 
and  direction  of  light,  special  reference 
being  made  to  the  use  of  steel  reflectors 
for  factory  lighting. 

Junior  Institution  of  Engineers. 

^'  Receptiox  and  D.\kce. 

The  reception  and  dance  of  the  Jimior 
Institution  of  Engineers  is  to  be  held  at  the 
Caxton  Hall,  Westminster,  on  Saturday 
evening,  December  14th,  1912,  when  the 
President  and  Lady  Dawson  Mill  receive 
the  guests  in  the  large  hall  at  7-7.25  p.m. 
Tickets  (including  refreshments)  are  ob- 
tainable at  4s.  each.  Applications  should 
be  made  to  the  Secretary,  Mr.  A.  Clifford 
Swales,  39,  Victoria  Street,  S.W.,  not 
later  than  Tuesday,  December  10th. 


TRADE   NOTES. 


587 


B.T.H.  "  Eye-Best"  Lighting  in 
Restaurants. 

A  new  and  ingenious  application  of 
indirect  lighting  is  shown  in  Fig.  1. 
Instead  of  being  hold    from    the   ceiling 


last  year,  and  was  described  in  The 
ElRctrical  World  for  November,  1911.  A 
similar  scheme  has  been  introduced  into 
the  new  restaurant  and  hotel  at  Albany, 
Denver,  Col.  This  room  measures  54  ft. 
by  40  ft.,  and  is  1,3  ft.  high.     It  is  lighted 


Fig.  1.— Pedestal  sj'stem  of  ligliting  at  the  Congress  Hotel. 


the   reflectors  are  mounted  on  pedestals,  by   four    2:)edestal    fittings,    each    having 

which  can  be  made  of  wood,  metal,   or  six    100   watt   tungsten   lamps   in   X-ray 

composition,  and  are  susceptible  of  very  silvered     glass     reflectors.       The     white 

artistic  treatment.  pedestals  are  7  ft.  high,  thus  keeping  the 


Fig.  2.— Pedestal  tystem  of  lighting  in  the  Albany  Hotel. 

This  pedestal  system,  used  in  conjmic-  lamps  «ell  abo\-e  the  eye  level,  so  that 

tion   with   Mazda   lamjis   and   X-ray   re-  the  light  source  is  not  visible  from  any 

fiectors,   was   fir^t   installed   in  a  dining-  part  of  the  room, 
room  at  the  Congress   Hotel    in  Chicago 
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THE  ILLVMINATING    ENGINEER. 


THE 


Bolopftane  Eumeten 


Tlie  simple,  portable,  and  accurate  apparatus  for 
measuring  illumination,  surface=brightness,  or  re- 
flecting power. 

Can  be  carried  from  place  to  place  with  the  ease 
of  a  small  hand  camera. 

Dimensions  only  5|"  x  4]"  x  If";  case  and  accumu- 
lator supplied. 

Measurements  from  O'Ol  to  2000  foot-candles  can 
be  made. 


&ho«iug  general  appearance  of -new  model  of  Holophane  Lumeter. 
(Dimensions  :  .">•{"  X  \h"  x  H".  I 

The  Holophane  Lumeter  is  of  value  not  only  to 
lighting  engineers,  but  to  architects,  medical  officers, 
factory   inspectors,  photographers,  and  many  others. 

Amonq  the  users  of  this  instiument  mntj  be  mentioned : — 


The  House  of  Commons,  The  Home  Office  (Factory  Dept.),  The  London 
County  Council,  General  Post  Office,  Great  Western  Railway,  L.  and  S.W. 
Railway,  Underground  Railways,  The  Gas  Light  &  Coke  Co.,  St.  James  and 
Pall  Mall  Electric  Supply  Co.,  The  Union  Electric  Co.,  The  British  Thomson- 
Houston  Co.,  &c.,  &c. 

For  all  paiticiildvs  oppJ n  to 

H0L0PHRNE    LTD. 

12,  Carteret  St.,  Queen  Anne's  Gate,  S>W. 
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